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Wrenched apart after World War Jl, 
Crenmiarny is dean one sation. But 
rhe Mereer af diverse p olitical and 
cCOMOne sysenis i challenging the 
ingenuity of the German people. A 
dowhle supplement map hiphtiphts 
lnsterical and culteral attractions, 
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They feap ent unsuspecting prev 
umrudar, Chey boast see-all 
paneramic vision. Dey are the 
remarkable ianping spiders —one 
of the mast colorful and acrobatic 
farnilies of arachnids. 
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Orean and tissue dandrs save thaw: 
wns Of fives each vear and make 
passive Wuiovenve research aimed 
af combating disease. But demani 
IW great, ad mMere-donors are 
urceniiy sougAL, 
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Beneath pyramid ruins at Copan in 
Honduras, temples yield offerings 
unseen for |, 40 vears, including 
clay figurines and flaked stonework 
of incomparable craftsmanship 
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Seeing rophy Heads, SOUVENIFS, 
and profits, poachers are attacking 
our country’s wild animal popula- 
tens. Undercover operations caich 
afew vielators, but the sieve threat- 
ens fo DeCOMme a siaughier 
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COVER: Cooped up in South Carolina, a skulk of red foxes fell victim ta the booming and Dipady 
; i 5 1 Per 4 at ‘ F i 
liegal comunerce in American wildlife. Photograph by José Azel, 
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uncertainty over where the new Ger ie tre 
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OUTMODED BARRIER 4 fence whose days are numbered keeps Heinrich Staah, a 
villager in former West Germany, from herding his sheep into the fast. On the old East 
Genmian side shepherds once were escorted fy Dordar GUErOS Intent on preventing 
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ESCapes. In a nearby valley Known as Fulda Gap, a historic invasion route, American 
fordes stood Querd throughout the Cold War. They watched fora Soviet attack, possibly 
aimed at cutting Vast Germany in two—an invasion that never came 





IN FA NT ENTERPRISE | Oranges and tananas—enotic ooods in the eyes of an East 
German woman —are showcased in Kessetsdori. in front of their nome the antresre- 
neurs. 2 foomer frock driver and fies wilt, erected crude Sons advenising PparKing 
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beverages, and a rest area. Such initiatives ara the training wheels.of emerging capttal: 
Sm in B tand still burdened by the remnants of a stagnant communist economy. Forced to 


QOM pete with Meir Western COUNTeMparts, many cast Garman businesses have closed 
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UNITED BY DELIGHT 9 Germans tom East ano West watch a hair-raising carnival rida at 


Munich's Oxtobertes?, mor many, reunification was a oiddy nde: too fast for salety — tol 


iawed bya letdown. Now that it's done, Tedow onirets ci §. SOI 


ee os ‘” poe 7 Se fe fin ace Se ee ee A a oT oe at 
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Isading tp the publication of ine first Pan-German mictionanes in more then 44) years 








TWAS ALL SO GOOD in the beginning, as if 
they were the chosen to be touched by a 
fairy’s wand, and while under the spell 
they challenged the rifles and breached 

| the Wall. They were from the East and 

the West, the people of divided Germany, and 
by the end of 1990, a litth more than a year 
after the uprising and the collapse of the Berlin 

Wall, they would stand together by the hun- 

dreds of thousands before the Reichstag, the 

old parliament building, in Berlin, counting 
down with the clock: to midnight and the 
rebirth of a unified Germany. 

Communist East Germany, or the German 
Democratic Republic (GDR), ceased to exist 
last October on a night awashinsmoky moon- 
lizht. At twelve o'clock, the German flag, a 
bannerof black, red, and gold, was raised, the 
nealing of bells began, and rockets traced daz- 
ziing patterns in the sky. After four decades it 
ended like that, tens of thousands celebrating 
while a country—once the showplace of the 
Eastern blo¢—went out of business like some 
disreputable retailer with a lost lease. 

Germany's western sector, the Federal 
Republic, absorbed ttall, adding more than 16 
million people to its 63 million and increasing 
its territory by 40 percent. At the same time, 
the boundary of Western Europe advanced 
some 200 miles, to the Polish border. But as 
usually happens with a might of bliss, there i 
also a troublesome morning after, anc so it is 
now with a Germany beset with doubts and 
even some regrets. 

For West Germans those regrets begin with 
the bill. The cost-of reunification will be more 
than they ever imagined, perhaps a tolbon 
dollars over the next decade. For the East Grer- 
mans, suddenly merged with a powerful, 
modern-economy, the cost is factory closings, 
lost jobs, insecurity. 

Trall came too quickly, many say—especial- 
ly the decision to swap at parity the powerful 
deutsche mark of the West with the worthless 
money of East Germany. 

In the city of Frankfurt I talked with 
Manfred J]. Kirber, an official of the Bundes- 
bank, the German central bank. It wus one of 
those days in autumn when much of Germany 
seems to be cast in pewter, when the margin 
between dav and night is narrowed toa damp 
darkness that presses against the windows of 
the buildings. 

Kaérber recalled that some had foreseen the 
dangers in atoo quick unification. “Economic 
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union occurred on July 1, 1990, and just three 
months later the two countries became fully 
united,” he said, “We had proposed that there 
be a transition period of sufficient time to 
allow the East to raise its economic develop- 
ment closer to Western levels.” That tome was 
not allowed. The result, as Korber’s boss, for- 
mer Bundesbank President Karl Otto Pohl, 
said: “A disaster, a5 you can see.” 

The Bundesbank is the most powerful cen- 
tral bank in Europe, its currency—the 
deutsche mark—the strongest, Such are the 
blessings of the Wirtschaftswander, West Ger- 
many's postwar “economic miracle.” This 
deep well of wealth is not likely to ran dry, but 
Germans face new taxes and the government 
must borrow, an unaccustomed exercise. 

Also now evident is the deterioration af 
property, infrastructure, the environment, 
housing, and general well-being during the 
four decades of the GDR. lit can be seenin most 
cities and towns there—in Dresden, Leiperig, 
Weimar, all fountainheads of German cul- 
ture. It is the same in Meissen, where, never- 
theless. craftsmen continuc to produce some of 
the finest porcelain pieces in the world, and in 
the port city of Rostock. Bitterfeld, chemical 
laden, i5 a5 toxic and unworldly a town as is to 
be found anywhere. 

So the first Nush of euphoria cid not Inst. 
Ruther a preoccupation with the problems 
prevails in both the West and East. The splic- 
ing together of two countries with such 
gapingly divergent ideological and economic 
systems was certain to be costly and stressful, 


URING ORTONERFEST in Munich last 
vear, when the earth there was 


atremble with the parading of 
Clydesdales and weighty brewmasters, sev- 
eral clubs from the East participated in the 
Costume and Marksmen’s Parade for the first 
time in more than 40 years. The curbside 
crowds responded with applause loud enough 
to be heard a block away, in the bar where Rolf 
Willner was drinking one of the more than 
five million mugs of beer that would be sold in 
Munich during the 16 davs of celebration. 
Wallner is aslim, elderly man, retired, who 
tends to blow sparks from his pipe and set 
small fires to things around him, But there 
was nothing careless in his analysis of Ger- 
tmany’s emerging role in Europe. “What the 
United States is in the Americas,” he told me, 
“Germany will become in Europe.” 
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Nuch of the grunt work of removing the star between past rivals fell to the East Germans. Near 
Stapelburg former border quards, trained to shoot countrymen trying to escape, now remove the 
barrier that once stretched uninterrupted from the Baltic Sea south to Czechoslovakia. 


He served with the (serman Army in World 
War il, was captured by the Russians. and 
spent time mm five detention camps. Thus he 


reacts with sensitivity to the question of 


Whether, with a Germany made whole, there 
Badanger of the count once more becoming 
militaristic and aggressive 

“A strong Germany will pose no military 
danger, because thestrengthof the country will 
be embedded in European unity,” Wollner 
anid. This vision is now widely held in Ger- 
many, especuly among those born after the 
forties, Por them unification isseen as merelya 
prelude to the future, when Europe ts without 
trade barriers, when fatherlands become —if 
not forestten—obeolete 

That is hardly enough to win over skeptics 
whose views have been hardened by history. 
The nation tears the stiema of Hitler's 
unspeakable Third Reich; for this, trust will 
likely be afforded to (sermanv in small offer- 
ings: But Germans are not reluctant to speak 
tothatissue; they even havea word (along one} 
to express the process of confronting and over- 
coming any guilt feelings about the past, It is 
Vergangenftetisbewaltiguneg. 

Rarm Fassbender, an interpreter doing 


Germany Reunited 


traduate work ata university in Saarbricken, 
Wik not born at the time of World War ll, She 
saicl: “You must understand that we (rer: 
mans, oven those of my fee, have to live with 
the termble burden of Germans having killed 
so many jews. [t's awful, and I think that is 
why there was so litth: show of rampant 
nationalism when unification occurred,” 

But whatever the problems with. guilt, tser- 
many has regained full sovereignty, and the 
four Allied powers that defeated Nazi Ger 
many in 1945 have already begun to withdraw 
their military forces from the country 

ltwas agreed that by the end of 1994, the last 
of the $70,000 Soviet troops currently in the 
former GOR will he gone. The United States 
wil make signifi¢ant reductions in its 230,000- 
troop presence by the middle of this decade. 

And finally on end will have been written to 
an extraordinary chapter of world history, 
wherein both Germanys sat balanced on the 
trip wine of confrontation between the Soviet 
Union and the United States. At no other place 
was the tension between the two superpowers 
more explosive than along the line of partition 
that ran down the length of the country, from 
the Baltic Sea to Czechoslovakia 











TWO NATIONS om <r 
BECOME ONE —. ©) ®&s 


be snirw Gonminy 

represents the peacerul 
monexation of adecavimg 
chunk of the old Eastern bloc 
by a Western democracy, 
Germany borders niné 
other nations and, thespite 
the staggering costs of 
reunification, stands to 
prosper from increased 
trade with Eastern 
Europe and from a piv 
otal poléin the Euro- 

ree Community 





























FEDERAL REPUBLIC 
OF GERMANT 
Alea: 357,046 eq kim (147,857 49 ti) 
POPULATION: 79,500 000, CAPITAL: 
Berlin, mcs: Protestant, Reman SWiIRTTEMBERG fe 
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nar of factional war ad pia Upon surrendering tn 1948, Ger 
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of the German Empire in 1871, 

under the leadership of the fron France, ond the U.S.S.R.—aet up 
Chancellor, Otto von Bismarck. eccupation cones in Germany anid: 
Growing instability in Europe het Nett ocialis divided Berlin inte quadrants. In 
foreshadowed the outhreak ofthe (Nazi) Party under Adolf Hitler, 1949 the Soviet some became East 
First World War in 1914 anal the whose territorial ambitions Germany; the other three became 


empire's collapae. sparked the Second World War. West Germany, 


8 YEARS the Soviet Eighth Guards 
Amy and the U.S. Lith Armored 
Cavalry faced each other across the 
Fulda Gan, a traditional invasion route about 
a hundred miles northeast of Fra 
city of Fulda there are still more than a thou 
sand soldiers of the Lith Armored, but patrols 
along the former border have stopped. And the 
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tall towers [rom which the 
Opposing sites watched each 
other night and day stand 
empty among the birches 
and hemlocks 

One of the towers has been 
obtained | y A DUSINessIman 
who intends to make itinto.a 
tourist attraction, Even now 
there i 8 refreshment stand 
al the site, and the aroma of 
SAuSAes Sixzling in grease 


caries mcross the hills. Ane 


ae 
so ors the Skeeton of the 
Lae ~ | oe if Le LT- Bed be Lt [i- 


foot-high concrete pillars to 
which was once affixed a 
Baiting of rg steel mesh 
It was there I met Pete: 
Haak, ao former GDE sol 
dier. He is out of work now 
except for the pickup jobs he occasionally 
comes across, He said he was not yet 30, but he 
seemed to carry the weight of ares in worry 
You have 
Wes no unemployment in the East, and now 
here are many who are out of work. Even if 
suire it will be 
there the next morning: Basically [think unifi 





to know, he said, “that there 


you havea jobnow, vou're never 


cation ia good thing, but it all went too fast 
The people were not prepared.” 

Chey were offered roses when they con 
juered the Wall, but now for many Fast Ger- 
mans, like Peter Haak, only the 
remam. Of a work force of | 
lion and nine million, close to 50 percent are 
idle. The figure is startling when set against 
the fact that for four decades, u DLP the Very 
last, there were 70bs for all in the GDR. 

he East Germans hac their workers’ holt 
all but free medical 
ind other adarnments that 
served’ to distract fom the stifled life of ag 
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lav Camps, low rents, the 
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ie odera ee fie united 


The alitter of Kurtirstendamm, al upper left, 
West Berlin's premier commercial strip, leads 

to Breitscheid Platz and Kaiser-Wilhelm- 
Gedachiniskirche, Behind the church's sleek new 
lower the old church was lett with its bomb dam- 
age unrepaired as a World War ll memorial. The 
prewar center of cultural and commercial lita, 
East Berlin languished after the city was divided 


Way it was like he state pretending to pay, and 
the workers pretending to work, and in theend 
tall came outeven 

Stil, the GDR became an industrial giant, 
and for all of the problems there was always 
that bedrock of 
never have much but always something. 

For women, especially, there have been 
losses of benefits, 
nity leave, free wey care centers, and free 
They hold protest raliie 
on Weekends in many cies 


security, the people would 
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le speakers 


ano 
fillecd with the Sprit oo aie Pit) en 
u life given over to what they call the three 
BS —Archie, Arner, fone Cache or church 
hildren, and kitchen 

‘The women in the East are used to work 
ing, said a Mumich journalist. “Whether it's 
good or bad to dump akid ina day-care center 
| the morning so momma can 
work isn'tthe issue. The women there feel it is 
their right to de so, one of their achievements 
People are angry now; they are afraid.’ 

Reunification bit imdustry in the Figs 
ike wind aeae Choremight almost, with the 
ibolition of the GDR, the state-controlled 
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Dancers strut their stuff. al Munich's Pl disco 
(right) where a young. affluent crowd keeps ihe 
olace jumping until the wee hours, Models sport- 
ing high-crowned hats do their own strutting ala 
fashion show in Berlin. The even! was truly Euro- 
pean, attracting couturiers from eight nations, 
including three in Eastern Europe. A Latvian 
designer took the top award. 
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leciding the fate of companies in the East, the 
Trewhandanstalt, shut down Pentacon 

“The production cost of one camera wis 
more than three times the selling price,” said 
Loren Kann, L member of 
Management “The 
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Conspicuous piety ruled the 
day when members of Osho 
Multiversity, followers of an 
Indian guru, proselytized East 
and West Germans at a Berlin 
“love meditation,” complete 
with taped music. Such dis- 
plays had been forbidden in 
East Germany, farcing the sect 
fo meel in secret. 

Near a Berlin train station 
Polish nationals pack newly 
purchased electronic equip- 
ment to be resold ata modest 
protit in Poland 








Onl) 20 mile § apart, they live in different worlds 





With Christmas 
around (he cor: 
ner, Jens and Christa Haude 
and thair daughters, Eva and 
Inge, 90 window-shopping in 
the city of Braunschweig 
A lamily man who enjoys 
gardening as @ hobby, Jens 
sells press time fora printing 
company, His salary provides 
a modes! but comfortable ile 
in Ihe town of Konigsiutter. 
In thelr finished basement, 
Eva, al righ, cenebrates her 
11th birthday with friends. 
Early on, Jans and Christa 
were enthusiastic about a 
reunited Germany, though they 
fon’! consider iheniselves 
nationalistic, 


Photocrapis 


| For the Rabe 
poe family, life inthe 
East has had few rilis. Al the 
Old East-West border Ginter 
and Rosemarie Rabe pose 
with Matthias, 18, at tell, 
Alice, 11, and Andrea, 15, 
who leans against the family 
car, 8 utilitarian Eas! Ger- 
nan Trabant 

in July 1990 Ginter, an 
engineer, jumped into the 
market economy with both feet 
hy forming his own electrical 
husiness. in the basement ol 
Ihe Habe home in the village 
of Flachttingen, higithias helps 
his father cul kindling lor 
Ihe coal furnace that heats 
their house 
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Evening at the 
Hautes’ finds 16- WEST 


year-old Inge in her bedroom 
éludying vocabulary for her 
English class: Christa taiks by 
lelaphone with her mother, as 
she toes almost every tay 

Christa s schedule allows 
lime tor sewing, bale, playing 
ihe guitar, and a class in jazz 
dancing. Un Saturdays during 
ihe holiday season she eams 
extra money selling mens 
clothing at a department store 
On one of those days Jens 
picks up chicken, butler, and 
milk before cooking lunch for 
lhe children 

Now thal reunification isa 
reality, the Haudes are still 
enthusiastic bul less optimis: 
tic. Sald Jens: “The problems 
Hill be solved ful not as 
quickly as we thought. Il may 
lake live or six years, bul 
democracy will prevail.” 








Home Irom 
| school wilh the 


lu, Matthias passes the time. 

While bathing, Alice visits 
with har moiher. Besides 
keeping house, Rosemarie 
works ina clothing store: For 
his family, a vegetable gar- 
Hanis a necessity, They also 
raise Pigs ano chickens 

Heunification came too fast 
lor the Hahes. Vest German 
wiys Were imposed wilh no 
altarnatives. The paperwork 
lor Gunter's DUSsiness is some- 
limes baffling. And when Alice 
needed dental work, the insur- 
ance carrier required docu- 
mentation. Before, approval 
was automatic 

Under communism, says 
Rosemaria, “We had our jobs 
a home, and food. What bolh- 
ered us was being shal in and 
nol being able to speak our 
minds freely.” 
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Asmoky Kalfeekiatsch helps pass the lime in 
Chemnitz, an industrial city where al least a 
third of the work force has no job. Reunification 
restored (he original name to the city, called 
Karl-Marx-Stadt after 1953. The window reflecis 
a bust of Karl Marx, which the city kept asa 
reminder of fhe communist oppression that was 
spawned in part by the philosophers theories 
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Bound tor the autobahn, a 
Mercedes-Benz emerges trom 
a plant near Stuttgart. The star 
emblem has become a symbol 
of West German manulactur- 


ing quality. In Zwickau work- 
ers chum out the last 
Trabants, the smoke-baelching 
cars thal East Germans 
regarded with frustrated affec- 
tion. Once, itis said, aman 
ordered a Trabant and was 
lold tt would be delivered ten 
years later on a Friday. “Not 
nan, he pleaded, “that’s 
when the plumber’s coming 





‘Bunny suits” are mandatory for technicians 

in Siemens AG's immaculate semiconductor 
assembly room near Munich. in the East workers 
lunch on bread and sausage at Chemie AG's 
grimy graphite plant in Bitterfeld. The industrial 
city's environment is so loul that a docior, when 
asked whether Bitterteld had been bombed in 
World War tl, replied: “Unfortunately, no.” 
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In time Berlin could become the hub of a 
mified Europe. It is there; more than any 
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The future is murky for Igor 
Miariut, a Soviet Army officer 
billeted in a Dresden apart: 
mant with his wie and son. By 
he end of 1994 the army will 
be back in the Soviet Union, 
where housing for soldiers is 
critically scarce. Meanwhile, 
defections have increased, 
and some soldiers have sold 
their uniforms. The Soviet 
command is unloading white 
elephants, such as ampnhibi- 
ous vehicies, which went on 
the block in East Berlin. 
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PINNACLE OF ESPIONAGE Dimly seen through the tng. a communications tower 


sis squatty atop the surumut of The Brocken, wherkil ance Cocked-an ear toward tane- 
milters in the West. Heewhere in the Hare Mountains other installations did sintiilar 





espionage for NATO allies, making East and West Germany among the most spied-upon 
of nations. A land ot storybook villages, the mountains Inspired the tates of ihe Brothers 


Grit and nowy Grow tourtsts to castles converted to neitturanin and fountry inns 











shadows of tourists play 
against the ruins of a building 
[hal once housed the Gestapo. 
Nazi Germany's dreaded 
secret police. Charged with 
eliminating “enemies of the 
Stale,” the Gestapo sent 
COUNTESS arrestees to exter- 
mination camps where six mil 
lion Jews died. So that the 
neanociee won | be lorcotten 

a photograph al Dachau—site 
ol one infamous camp—shows 
the prisoners barracks thal 
covered the fields. 





seeking sanctuary, Sorin Bot un 
Daniel Ardelean brought his | = \ c 
family to Hamburg in 1990 “a 
He feared persecution for his 
knowledge about tles between 
ihe old and new regimes in his 
native Romania. A Hamburg 
policeman has his hands full 
with Immigrants clamoring for 
applications for asylum from 
Easier European, Asian, and 
Alrican nations, Though liberal 
in allowing foreigners in, Ger- 
many allows fewer than 5 per- 
ceni lo slay 
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Somme OF the discards trom a cotton gin, Wiany 
models have a simple two-stroke engine, mak- 
an enclosed 
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motorbike with four wheels. They can even 
run on a mixture of heating oi] and kerosene 

You see them all over the East, thumping 
Alone the roacks, shrouded in clouds of the vile 
smoke they blow (one Trahi, it has been calcu 
lnted, puts out more polluted material than a 
hundred cars with catalhtic converters}. The 
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FASCIST APPEAL Aneo-Na?! speaker issues 2 diatribe againal aliens, communists, and 


Jaws ata ray in Muniel, The S00 demonstrators and 120 countercemonsirators. were 


pumnumbered by police, Seven persons were arrested for wearing Navi insignia, an 





NEGA! ACTIN GETTRANy and Bn Gapiirally Setiive lSsie in VIM, where Aco Hilts 
dained pariy notoriely, Many Germans worry about the crowin of Nazism, partcutarly ts 


Appen ip youn paqnie in The East tisheariened because of jphiessness 





Voting with violance, radical leftists from West 
Berlin showed their disapproval of the triumph of 
capitalism by trashing an East Berlin display 
case on the night of reunification. Five months 
after the tumultuous night when the two Germa- 
nys again became one, a less ecsiatic crowd took 
to the streets of Berlin (opposite), this time with 
a pressing demand: decent jobs. 








Still, there 1s widespread confidence in 


rmany that Fast and West will eventually 


tres tir + Cf vi | j= 
COT Let jet 


NKIERTIES REMAISL, however, and 
from many directions. I talked one 
with Amel 
Hussche, aretired diplomat. The matter of the 
Polish border was on his mind. As a young 
officer in World War I, he 
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_ Swivel and magnify ~ ‘i 

- Shaped like test four tiers sensitive 
tubes, the large togreen and ultra- | 
anterior-median —viglef wavelengths, 


eyes are fixed in 
the front but swivel 
in the bark to per- 
mit limited scon- 
ning. Their main 
function is high- 
resolution imaging, 
cided by a retina of 
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lock 


The two large AM eyes can move independently: When 
showing dark, the eye Is looking straight into the camera; 
» when light, it's looking elsewhere. 
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The conical pit 
bends light to mag- 
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vision 
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jumping spider is 
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Mopsus hits the 
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A ifs together andled when Paul 
Swerdinw, th: auifor’s older brother 
(al left in color phologragh), ced of 
inukemia in 1985, All efforts to find 
matching bone Marrow — The tesua 
That manulattures blood cells —failed. 
Today with advances in transptant 
medione and with increased aware 


ress of the eed to thotinte Ores and 


Ussues, the human family can better 


serve — and save — its members, 


By JOEL L. SWERDLOW 
Photographs by BILL LUSTER 





¥ KROTHER PAUL and } took only one walk together in the sum- 
mer of 1984. He had leukemia. Doctors gave him 4 20):percent 
chance of living more than a year, 

The sun wis shining. Our steps were strong. “Why are vou 
so uipbemt?" T msked, 

He smiled. "We'll transplant bone marrow, and [ll he 
saved,” he said. Pag) weea doctor, on staff pt one of America’s 
best hogpitals, and 1 listener!) carefully as he explained how mar- 
row from our sister, Joby, or me might save him. Later that 
week, technicians took our blood, We tried to keep busy while 
waiting for test results, When the telephone rang, it was bad 
news. Neither of us matched Paul. In less than eight months, 
he was cheadl, 

Several years later | read about a womon in Wisconsin who 
gave marrow— and life—to a six-year-old girl in North Carolina. 
Anew donor registry brought them together. This promptml 
me to study what could be accomplished with rewtetries. In 
America alone, as many as 13,000 strangers might have saved 
my brother—ifsociety hal established mechanisms to find them. 

But the more I saw, the more | came to realixe that thestory ts 
much larger than linking donor and recipient. It extends deeply 
into what binds ws-together, Donated organs and tissues give liie 
and sieht, teach researchers how the bain works, provide drugs 
for fighting cancer, and allow us toomaster the very genes that 
define ut os human 

Even small pifte tan become miracles. Transplantation of 
dopamine-praducing cells into the brain can reduce symptoms in 
Parkinson's disense, and injection of immature muscle celts 
can give renewed strength to diseased muscles: Insulin- 
producing islet cells may cure diabetes, which kills tens of Uhou- 
sands of people each yeur 

If you save one Hfe, the Talmud teaches, you «ave the world 
Gy using donater material to harness commonality among all 
bution celis and genes, medical technology has given this new 
moaning, Each of us, while we live and after we che, may now 
save tbe work! many Urnes over. We may also help future gener: 
ations in; ways the wisest among us cannot yet bagine. 

This medical revolution affects everyone, yet it ts emerging 
quietly, in aseries of tithe-noticed struggles, 

In 198) three-year-old Eric Knapp of Clear Lake, Towa, 
began to stumble. The erentuol disgnosis: Duchenne muscular 
dvatrophy, a disease, uswilly hereditary, that wastes children’s 
muscles and allows few peonle to tive past theireariy 203 

To date no proven treatment availible, but researchers in 
1086 identified the genetic defect that couses the abeence of a key 
protein, Transplant of whole and minced muscles that carry 
healthy genes had no effect, so physicians have begun injecting 
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puLlie nia with donated myoblasts, immature 


prohteration. [te ton! 6 for transplanted cells to fase with 
the patient's detective muscle cells-anc begin producing the 
MiiSSife probe. 

At San Francisco's (Chilclren's H snital Lomeet Lonnie and 
Nancy Knapp ane their three children 
Eric, the oldest, is ten. Li 
dav before, physicians had cut out osemment of Lonnte's musrle 
the size of a pencil eraser. [t will take sevet 
inte about a hundred million cells for injection into his-son. The 


i I 
“ells will be stored in wast-hieh 
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iithourh similar transplants 
have vielded promising result. 
caution. | as 
Lonnme about the emotional let- 
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his cells 
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wi fe may tac 


helpless,” he save. “Lf it does 
Eric, at least it will 
hedn others 

“T think tt's neat,” Eric tells 
hts father. Eric risks more than 
raised be the 


pain of many muscle biopsies 


hopes. There will 
He will often be out of achoal 
away from friends 
The clisease makes him 
slump, but his eves are full 
Cl types i td | 
“Are you scared? 1 ask 
iy fl " 
Do you see yourself as 


not hesitate, “Ves 


After he's had the opera 


foOn—En imection of jess than one tablespoon of opaque 


containing the cells —Enesavs, “I'm starting to feel stronger 
of Washing 


surceon David Scharp aod pathologist Paul Lac 
Lher form of trans 


ton University in St. Louis are working on an 
plant—that of insulin-producing istet cells from the pancreas 
it promises to prolong milbons of lives. Butone islet transplant 
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A New Kind of Kinship 


mriiscle cells i apa file 


n bis arm. The 


A father’s love—and part of his 
bver—helped acwe [9-rmoroth- 
old Nicole Goykin (opposite) 
from o decdly liver disease. Ina 
tive-dornor tronapiont at the 
University of Chicago Medical 
Center, Christoph Broetech 
(top, at right) prepares a piece 
of liver removed from Rick 








Govkin. The fragment, which 
Wit reploce the diseased liver in 


fis dourhter, will rrow and 
function as a complete organ. At 
home acveor later with her baby 
brother, Nicole exudes new- 
found health, 


mi 





Crimader for pitients' rights, 
Jounne Raymond, founder of the 
Caithn Roywmond International 
Reristry of Bone Marrow 
Donor Banks, plots Ipbbying 
strotegy ata Washington, D, C., 
hotel with assistant ‘Tom 
Wierone. Their efforts on 
Capitol Hill ted to a 1880 law 
requiring rival hone-nuorrew 
registries to cooperate on donor 
sturches. Roymond came to the 
atruggle the hard wav. Her 
dowehter Caithn, stricken with 
leukemia, died of pneumonia 
following a marrow transpiunt 
from a donor in England. 





cells from many donors causes no problems—yel another sign of 
human commonality 

“So far, sewon ilet-transplint patients have achieved insulin 
Independence, — 
donor pancresses.” 

l watch surgeon Camillo Rictordi of the University of Pitts 
burth Mecical Center start the shaking of a thermos-shaped 
tube, the first stage in an automated process to. extract clusters of 
let cells from human pancreases (page 71). Ricordi then carnes 
n plastic bag of a fluid that looks like pink grapefruit juice down 
the hospital corned, 

We tend to believe that 


says ocharp, “but work is slowed by lack.al 


what is important is clramalir 
—hut as this moment demon- 
strates, itoften is not. Ricordi 
connects the bag to o tube that 
runs into the patent's abdoe 
men. Cells flow down. The 
patient reports warmth and no 
other sensation. In minutes he 
has received more than two 
billion ishet cells: 

Such transplants resrranee 
the body's Inner geography 
Islet cells normally exist only 
inthe pancreas, yet they have 
heen transplanted inte the 
liver and spleen 

At5 pom., two hours after 
the transplant, Ricordi poes to 
the cafeteria for luoch but ts pager. He returns with good news: 
The cells in his patient's liver are already producing insulm 

Lunch at five is typical, The professionals [ meet work 
extremely long hours. Competition — with themselves, one 
another, and the unknown—dominates their lives, | ask Ricordi 
phouwt bis drevoms. “My creams can be nightmares,” le Save 
*Recently [have dreamed of my children asking, ‘Where were 
you when we were growme up " 


108 ISLETS— and mics TOs cil 1 ranaplantation — ih para- 
dox exists; The body claims transplanted objects as its 
own, giving them life, while attacking them us alien. At 
. work is acomples process, Each individual inherit: cer 
tain molecules on the surface of cells —in effect a passworel. Lf 
the immune system reads the correct password, it welcomes the 
object. [Ifthe password comes from an incompatible person, 
however, an often deadly nssault begims 

Here the biological and the biblical seem to merge 





Ihe Bible 


Drring his early research on organ and tssue donation, JOEL L. 
SWEROLOW was.a fellow in communications policy studies at North- 
wettiern University's Annenberg Washington Program. A frequent con- 
tributor to NATIONAL GEOGRAPHIC, he wrote about the Ene Canal for 
the November 1990 issue. Photographer Bin. Loster, tative of Ken: 
tucky, works at the Lowirtuille Conrier—fourneal. ‘This is his first assien- 
ment for ihe marazine 


Natioan Georrmphic, September 1207 


eavs the best giving 15 cnonymous, and the body agrees. Rejec- 
tion comes only when biological information identifies the donor 
as foreien: Thus, if you recenve an organ from anyone other than 
an identical twin, chances are overwhelming that you will take 
Immunosuppressive drug: for the rest of your tife A trans- 
Planted heart could fonction well for decades, but if you Stop 
taking these drugs, your body will reject Ht 

Litran recipients, therefore, have becore 114 Ing lnboratories, 
teaching invaluable lessons about what happens when the 
immune SVSCEMT A aD Pressec ALE TLE other things, VITUS have 
opportunity to grow. Astudy 
of heart recipients, forexample, 
thows a possible virallink to the 
Clogging of wrteries; recipients 
of other organs, too, ore helping 
the Hent agwinst cancer 

Konald Herbermian, director 
of the Pittsburgh Cancer [nsti- 
* Aout 


Cont Of ormin recipients develop 


tute, explains 


} per- 
turers. They're on tmmuno- 
Sp pressants to prevent rejec- 
ion, One) Enis suppression of 
their immune defenses seems to 
allow tumors to begin. When 
ITMLnOsppressants are low 
ered ancl immune cefenses 
relormmtononmal levels, many of 
the growths melt owav. This 
Indicates that the immune 4vs- 
tem helps repel some cancers and could lead to crugs to boost the 
body sdrefenses.” 


Rosemary Warmenhoven of Lexington, Kentucky, noticed 
lumps in ber neck two veers alter a liver trinsplanh She waz 
frantic until physicians feduced her immunosuppressants and 
cave her antiviral mecication, The lumps disappeared within 
davs."“Thwas strange," she tells me. “The growths were (ust 
aoe.” She is describing one of mankind's great fantasies. 

[t's not always thateasy, Marva Cotton of (nk Ridge, Ten 
nessee, cescribes her daughter Alicia: “She's now 13 and was 
fingnosed a having a fatal cisease at five weeks. She's hari 
two hver tranzplants. In May 1988 we noticed she bad trouble 
breathing. Tests revealed a tumor ner her jugular vein. Biopsy 
reports were just horrible—there was danger of its spreading.” 

As we lalk, the Cotton family: sits in oa Pittsbureh motel Alicia 
i Undergoing more tests to See tf lowering ber Imimunosuppres- 
sants and other experimental treatment have eliminated the 
tumor, “Df they lear something that helps cure cancer,” Marva 
savs, “it's been worth i” Until now her voice bas been matter- 
of-fact. “When things get hard,” she continues, “I think about 
the two families that donated livers io save my child.” 

A week later Marne Cotton calls. “Tests indicnte that the 
tumor 1s almost tone and no new growths," she savs. 

“So they're telling Alicia te go cut and have @ nice life?” 

Her laugh has a southern accent. “You got that right." 
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Hoping fora miracle, a mother 
comforts her critically ill son, 
confined to a germ-free room 
before a bone-marrow trars- 
plant. The only known cure for 
ane forma of leukemia, & can 
cer of the blood, ison infusion 
of healthy blood-cell-producing 
macnn. An international 
search turned up a domor in 
England, Yet the still mew field 
of transplantation ia not fail- 
safe, cr the boy died os a 
resulp of complications, The 
onty solace ta that with the 
Fnowledge poined a future life 
mighe be sored. 


hi 





Anew cell-trunsplont procedure 


now in clinted! trials (artwork, 
opposite) isolotes cell clusters 
Colled inlets, critical to insulin 
production, The large syringe 
fabave) injects collagenase, a 
digestive enzyme, to break down 
tissue ino donor pancreas. The 
enlarged pancreas ts then pently 
macerated. The resulting cell 
“Soup” is spun ind centrifuge to 
semrute cs much as St) percent 
of the islets, After further 
purification, these are tinifected 
inte the patient. 


Dreams of tansplunting organs date back millennia, There ts 
the story of a fourth-century 8,C. heart transplant by Chinese 
surgeon Pien Chiao and of a third-century A.D. leg transplan 
by physicians Cosmas and Damian, brothers said to have come 
from Arabia. Patients im both mythical operations were up and 
Walking within days. 


on-line is the bram,” says Thomas Starzl, the Pittsburgh sur- 
freon who is one of transplant surgery’s leading pioneers, On his 
desk is a just completed article documenting the first successful 
smiill bowel transplant. “Tcan't think of anything, Starzl tells 
me, “that will necessarily be excluded” In the works: trans- 
plantation of ovaries, limbs, and nerves. 

Starz] gives me a rough draft of bis autobmweraphy, He bought 
acadaver while in medical school anc “learned her body lov- 
ingly”: te Starzl she became the “noblest of beings.” He chose 
transplantation because the professional literature was “uncom 
promistngly pessimistic.” His first liver patient, a three-year- 
olel nated Bennie, bled to death on the operating table. Starzl 
sat for hours staring at the floor, until orderies with mops 
urged him out. 

FE. Scott Fitzgerald warned that there are no second acts in 
American life, but Starz] keeps walking back on stage. In 1981, 
organ transplants — which had been conducted since the 1950s— 
were largely a medical oddity becatise recipient immune systems 
rejected transplants. Starz] demonstrated that cyclosporine, a 
drug derived fram a fungus found in Norway, made success 
rate soar, In 1989 he reported an even better immunosuppres- 
cant, FR 506, obtained from a Japanese fungus. In both cases 
professionals had written off the drigs as dangerous to humans. 

FR 3506 may also turn out to be effective against-such diseases 
as muluiple sclerosis, diabetes, psoriasis, ancl rheumatoid arthri 
tis in which the body's immune system attacks itself. “'Trans- 
Hlantation,” Starzl says, “may enc up being just » footnote in 
the FR 506 ctorv.” 

attend a weekly meeting chaired by Starzl. About 3) physt- 
cians and researchers attend. The topic is whether FR 506 could 
prevent diabetes. Starzl wears a sweatshirt and re casual as he 
ruides discussion. Phe meeting starts at 7 p.m. anc continues for 
eeveral hours. A few beepers:go otf, but no one leaves. Nothing 
seems to happen, but later, as J examine my notes, D realize | 
witnessed the creative process. Stare] pulled out ideas, suggested! 
pattems, and wove tangential facts into major themes. Partici- 
pants lef the room armed with concepts and connections that 
had not existed: before: 





NE ORGAN DONOR can save at least six lives, yet 
shortazes steadily increase. Many of the 23,000 
people on America's waiting lists will die before an 
organ becomes available. Every year waiting lists 
become longer, and every day brings death lor people whe could 
be saved. 
Desperation breeds courage. Although the medical community 
limits the risks donors can take for strangers, parents may 
donate pieces of lung, liver, (Continued on pare 76) 
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The promise 
of cell 
transplants 


] WS THE FUTURE, injecting key 
cells-rather than tranaplant- 

. ing entire organs may pro- 
vide a less invasive alternative 
to major surgery. 

In the case of the pancreas, 
groups of cells called islets of 
Langerhans produce insulin and 
glucagon, hormones that regu- 
late the body's lowed star. 
High sugar levels accompany 
diabetes, which can Jead to 


kidney failure and other compli- | ij f 


cations. Recently doctors sepa- 
rated islet cells from a donor 


pancreas and transplanted them ' 


into the liver of a patient whose 
own diseased pancreas had been 
removed. There thev embedded 
and became fully operational, 
turning the liver into a-“double 
orzan." 

Such transplants raise the 
hope that one day, if the body's: 
natural response to repect for- 
eign tissue. can be safely sup- 
be performed in the early stages 
of disease, before major damage 
to vital organs opcurs: 
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Grrievine relatives console each other with embroces, while parenis review o docu- 


TT cot 1 tii anti Cerny. ce ia Fee eee re 
mucrit that will allow doctors in a Merriliville, Pndiona, hospital to take onmediaote 


dfeps to ensure fut, upon their son's death, 11s organs anid tases cain be donated 





The eight-year-old bey, Involved in an automebile accident, wos proniunced dead 


on four tafer: within 24 hours his liver and kidneva weri transplan feel. hurting 


one family’s ttagedy into o gift of life for others 











A long diy only gets longer ot 
a Tulsa, Oklahoma, hospital, 
where surgeons from the Uni- 
versity of Pittsburgh Medical 
Center cotnap while a donner 
dead from on aneurysani—is 
readied for orran removal 
With 500 patients awaiting 
oOrpon transplants at the center, 
Pittsburgh procurement teams 
rush acres the country ta 
secure organs. In Florida the 
doctors are joined by teams 
from three other Taras love’ cer- 
ters to remove organs from on 
accident victim (far left), Rac- 
ine mritist the ciock in Terns, 
dt sureean must make sure the 
ftver pocked here in toe ts trans 


planted within 24 hours 


it i 


(Conhwwed from poge 7th) or pancreas to save their olfspring 


Dozens of such transplants have been performed successfully i 
recent years. Less than half of each organ is used. It becomes 


fully functional withm the child. while the donor's organ contin 


ies to work normally, To date, only these three organs seem ti 


| 1 i v 5 a 7 r 5 ae he eer i be 
have this ability. “Once vou've given someone a big piece ol 
vour heart,” says Teresa Smith, a 29-year-old Texas teacher 


ittle 


whoa saved her dving Gaurhter, “it's easy to throw ina 


bit of liver 





ONE MARROW, which creates all new blood cells anc is 
potentially cure for many fatal diseases, must com 
from ving donors. Withoul a good genctic match, 
praft-versus-host disease often kills the recipient 

Because the chance of a «ibling match 1s one in four, an indeter- 
minate mum ber of women become Presnant in the horny Le. a 
new child s marrow will save asack child 

[ sit in a hospital waiting room with a three-year-old boy who 
sleeps between diagnostic tests He has a beautiful face anda 
deadly inherited! disease called Fanconi anemia. The best avail 
able treatment is marrow transplantation, 


His mother already hact one baby whose marrow did not 
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match. Now she is Hanning another, “Some ethicists,” I say, 
“worry about people having babies to help other people.” 

She shakes ber head. “i hat a child could save its brother,” 
she savs, “only adds to the miracle of birth,” 

How coes it feel to save your sibling? Unive rsity of Arizona 
football star Chris Singleton donated marrow to twin brother 
Kevin. "People tell me it was such an unbeliewnble thing,” 
Chrissays. “What's unbehevable about it?’ 

Children receive half their chromosomes from each parent, 50 
parents and children rarely match penetically. But when death 
i the alternative, physicians sometimes attempt a parent-child 
marrow transplant anyway 

In 1980, 11-¥ear-old leukemia patient Stuart Lack of Ems- 
Worth, & fishing Village 70 miles from London, survived a trans- 
plant using “mismatched” marrow from his father. Seven years 
later, His lather, 
i 








Alan, then 43, developed a different form of 


eukemia and received marrow [rom Stuart. Hoth are cured 
When [ heard my diagnosis,” Alan Lack tells me, “J asked if 
something of what I'd given Stuart might help me IT hacl no 
reason to ask. I just had faith.” 

To look at their smiles as they stand next to each other is to see 
anew definition of family closeness. “What was most touching 


Hope i ob potent medicine for 
ten-year-old Eric Knopp, who 
tn December 1990 recetved an 
experimental treatment for 
Duchenne muscular dystrophy, 
d disease that radically short- 
ens life. Bric ond his family 
moved from Iowa for avear ta 
participate in a cell-tronsfer 
procedure at the Children’s 
Hospital of San Francisco, 
Before the surgery Lonnie 
Knapp worked to keep fis son's 





was to see Stuart give something that he himsell had been giv- 


en," oncologist Ray Powles, who cared for them both, tells me 

The chance of 0 suitable marrow match among nonfamils 
members is about lin 20,000. Since the hkelihood of a match is 
ereatest within ethnic croups, international linkages are crucial. 
A nine-country search located adonor in France for arescuc 
worker who contracted raciiation-induced leukemia at Chernobvi 

Che 0, 5, bas the world's largest marrow donor registries, yet 
approximately 25 people die every day for lack of a donor 

Every community I visit has had a publicity campaign during 
which children with fetal dlnesses emile to attract donors. They 
usually wind up helping someone else. Leukemia patient Allison 
Atlas of Bethesda, Marviand, needed a donor, and her family— 
like hundreds of others—went to work, "What happened,” 
says family spokesman Nick Roly, “was almost a miracle, a 
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limbs flexible. [In turn Bric exer 
cised Rex, his trained support 
dog. Some 60 million muscle 
cells, grown from tissue donated 
by fis father, were injected into 
one of Erie’s legs (above) fo try 
to strengthen it, Even if the 
treatment doesn't take, Hric's 
pirents see a major change. “A 


year ago, Eric wos a sad little 


boy, saves his mother. “Now 
hes a different lid, just full 
of mischief.” 


J 


marriage of medical technology and grass-roots participation.” 
Atlas family efforts in 1989 and 1990 added more than $0,000 
names to the donor pool, facilitating at least 15 matches for other 
people. As a last resert Allison underwent a transplant using her 
mother's Marrow and ie doing we 1. 
The ultimate solution to marrow-conor shortages may lie in 
something we now throw away. When marrow 1s transplanted, 
the key element is roughiy 1-in-2,000 cells called stem:-cells, 
which produce all blood, inchiding its immune-system cells. 
Stem cells existin blood, but too few to facilitate marrow trans- 
plantation without extensive 
processing. Fetal blood, how- 
ever, is och in stem cells, and 
the umbilical cord contains 
fetal blood, Recent transplants 
using umbilical cord blood 





have been successful 

Cine vision of the future: 
Umbilical blood from every 
birth is preserved, ready to 
save anvone in the world who 
needs it. 

The human body replaces 
virtually all blood cells in }ess 
than 120 days, so transfused 
blood disappears. But trans- 
planted material becomes a 
permanent part of the recipi- 
ent. Codaveric bone acts as a 
foundation for new bone 
growth, whereas marrow 
leaves donor and recipient 





Roising the hopes of patients 
with malignant melanoma, 


a deadly form of skin cancer, with the exact same DNA. 
gene therapy pioneer Steven A. = Genetic fingerprinting of the 
Rosenberg inspects a bag of blood would show them to be 


immune-system cells genetically 


altered to kill tumors. the same person. 


To capture how this feels is 
the stuff of poetry. In 1989 
David Lanar of Takoma Park. Maryland, donatecl marrow that 
saved Céline Larochelle of Sherbrooke, Canada. Although guar- 
anteed anonymity, they chose to meet after the transplant. | 
watch footage taken by a Montreal television station. They 
approach silently and hug. Tightly. The silence continues. I 
look at my watch. They hold each other for [8 seconds before 
saying a word 

“My mother used to say that blood is thicker than water, that 
my sisters were the closest thing 'dever have,” Lanar says. 
“Wow my blood is Céline's blood. [twas like a sister coming 
bo See ne.” 

Transplantation is dramatic, but research using donated tissue 
will have a more significant. and longer lasting impact. 

Despite continued advances based on nonhuman components 
such as plants; human material now permeates medicine. A 1985 
survey conducted by the U.S. Congress found that researchers 
at half of America's medical institutions rely on human material 
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Putting genes 
to work 


WN THE FIRST therapeutic trial 
inthe U.S, using genetically 
& engineered cells on humans, 
doctors attempt to treat cells 
unable to produce adenosine 
deaminase (ADA), an enzyme 
that breaks down toxic biologi- 
eal products. This failure causes 
a Tare disease called severe com- 
bined iImmunocdeficiemey 
Without ADA, infectinn- 
fighting blood cells die, shutting 
down the body's immune sys- 
tem. The new procedure turns 
retroviruses, which can invade 
cells, into therapeutic couriers 
that carry the ADA gene to 
immune cells remover! from the 
patient. Reinjectect, the healthy 
cells may help boost immunity, 





A retrovirua— a vleus whote genetic 

material & RALA rather than DNA — 
consists of an outer whell studded with 
proteic. its inner core contains two 
strands of RNA and an aneyra— 
reverse transcriplace 





> The courier - j 


Vind Onhiver rs | 
its therapeutic Apa 
cet packeoe (A). Then the 
RQUrier & FRVETn transcriptasa 


converte Ihe RANA (Bl lito DAA PC, 


which penetrates the nocheis and 
joing the host's DNA (Di, Pro- 
duction af ADA beclens (E), 













WHITE BLOOD CELL 


*, The therapeutic gene for ADA 
= epliced into the courter virus a 
. BNA, ated genetic material onabling the 
Tires to reproduce ttt in remowesdt 
Protein on the surface af the virus 
dock with chamical receptors on white 


blood cella 
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On October 16, 1990, two-arnd- 
a-helfweor-old Pamela Hall 
wis admitted to Amand Hos- 
pital in Augusto, Georgia, with 
third-derpree burns on 66 per- 
cert of her body. Doctors rove 
her no chance of survival, 

But her condition stabilized 
ifter the doctors had removed 
the burned skin and temporar- 
ily replaced it with cadaver akin 
to cover the wounds until siin 
cultured from her own cells 
could be produced. 

At RioSurface Technology in 
Cambridire, Massachusetts, a 
technician holds up flasks to 
show how quickly skin cells 
stiined to nuke them more vist- 
ble—grow in 12 days (top). The 
new skin (middle) adheres to 
protective rauze. Doctors sta- 
pled it to Pomelo’s timbs, anid a 
wee later the goere come off, 
leaving the graft in place. 

By March the tittle girl wes 
hole enough to pedal down a 
hospitert hell, 


be 
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to explore how the human body works. The reason: Researchers 
can now measure and manipulate subcellular elements too small 
to see with the most powe»rhul micnoscepe, 

At the laboratory of molecular biologist Jane Gitschier of the 
University of Caliiornia at San Franciseo, | watch technicians 
“unmortalize” human cells by infecting them witha tumor- 
causing virus that makes them malignant. The result isa “cell 
Hine” that can take in nutrients and live endlessly 

Immortalization sounds straight oul of Ster free, but immor- 
tal human cell lines were firet achieved im 1951, when resesrch- 
ers cultured cancerous cervical tissue obtained from 31-year-old 
Henrietta Lacks shortly before she died of cancer. “HeLa” cells, 
chirect descendants of hers, still help researchers throughout 
the wort 

“The number of cell lines fas increased dramatically in recent 
years,” Gitschier explains. “There are now thousands, all 
derived from donate! tissucs and fluids.” 

Sitting on the shelf, cell lines resemble jars of perfume. Under 
the microscope, mv untrained eve sees clumps of floating balls 
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A New Kind of Kinship 





Researchers need these clumps to study biological functions, 
trace gene mutations, and test new drugs. Alton Meister of 
Cornell University Medical College, for example, recently used a 
colony of human cells carrying the AIDS virus to show thal a 
natural human molecule can actually suppress: it 

[In May 1900 Solomon Snyder and Gabriele Ronnett (page 89), 
neuroscientists at Baltimore's Johns Hopkins University, 
announced they had grown human brain cells in the laboratory 
using cells from an 11-month-old girl who underwent brain 
surgery. This could lead to treatments for neurological diseases 


“I’ve gotten the quality of my life 
back,” save Georgia achooal- 
teacher Karen Petka, after bone 
transplants in both knees, Pic- 
tured with her doughter, Kori, 
she odds gratefully, “IT can take 
care of my family again.” 


cells to heal much faster than is normally the case. 

Donations may also make it possible to find the 
causes of thousands of diseases —including muscular 
dystrophy, multiple sclerosis, and diabetes— many of 
them associated with gene defects, Such information 
aften leads to screening, prevention, treatment, 


OF Cure, 


To find genes, researchers trace linkages and 
disease patterns within families, Some studies 
involwe thousands of families; others try to 
go back five generations in a single family. 

Participating families, who rarely receive any 
direct benefit, often have “blood parties” during 
which they roll up their sleeves. Terrie Fargo of 


he 





by allowing physicians to test 


possible drugs on these labora 


tory célls. 

“We were not involved in 
the child's care or m obtaining 
her parents’ permission to use 
the tissue,” Ronnett tells me 
“We learned later that she 
died. T hove.a child the same 
age and would ike to think I 
could show their courage.” 

Human material also makes 
possible exploration that adds 


to the unknown, One exampie: 


Scientists believed that differ- 
ent types of cells never 
“spoke” to one another. A 
new picture is emerging: Cells 
constantly manufacture and 
release chemical messengers— 
proteins called growth fac- 
tors —that tell one another 
what to de. Nearly a hundred 
growth factors have been 
discovered 50 far, cach one a 
canta s bag of promises. 
“Osteoinductive factor,” for 
example, induces new 

bone formation, and a 
“epidermal growth far- 

tor” stimulates skim 


Banking on 
bones 


HROUGHOUT @ person's 

lifetime specnalizee 

cells —osteoclasts, osteo- 
blasts, and osteocytes — replace 
living bone with new bore tis- 
sue. “This natural process of 
regeneration allows the body to 
heal fractures or to accept grits 
following the removal of clis- 
eased bone. Grafts from o 
patient's own body heal faster, 
so are used whenever possible, 
Hut in those cases in which the 
patient has no “spare” parts, 
bone banks play a crucial role in 
aoquiring, preserving, ant) sup 
plying vital bone for use in 
transplant operaticns. 
















Donor bane 

| Fravcerocrt is 
qgratted ints 
fa bient's Fenur, 
er thighteone. 
Screws hold 
praftin place 
cries bona- 
rageneration | 


Process. 




















ded in bona, some are 
transformed inte 


osteocytes, which 
regulate bone regan 


sue alve ad wall. 


. (Osteoblasts build 
at ore bore Llemaies bit 
cavitios left by the 
action of osteoclasta. 


| Osteochasts 





Natural channate in 
bone provide path- 
ways for biood-vassel 
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lies a wrenching story. Dubby 
and Diane Wilcox of Bald 
Enaob, Arkansas, lost their three 
sons ina howe fire. Their 

visit the graves. What helps, 
says Diana, is “knowing that 
our boys are living in other 
people.” Seven persons recetved 
organs from bvo of the boyn. 
The Wilewres later contacted 
four of the recipients, “I just 
wartted them to know our boys,” 


Camarillo, California, bas been fighting Fanconi anenvia for [5 
of her 38 vears. “Tt was cusy to give genes, touch easier than 
the things I face,” she tells me, “It's strange and exciting 

thal an event that took only moments can have soch far- 
reaching results.” 


N THE WALLS of Inboratories I see reproductions of 
works by 15th-century Dutch painter Hieronymus 
Basch. The closer you are, the more details emerge. 

: Li you focus on ome square inch, you se¢ an entire 
world of intricacies — exactly as medical researchers do with the 
human body, 

Reinaldo Gomez, then vice president for research at Genen- 
tech, one of the largest companies in the multibillion-cdollar 
biotechnolowy industry, has a large blackboard across from his 
desk. This seems out of place until 1 ask questions. 

“Very few drugs come from the human body,” Gomez 
explains, “Several are still made from urine, some from blood. 
Growth hormone was extracted from cadaveric pituitary glands. 
It took materials from dozens of cadavers to treat just one child 
fora year. But now hormones can be manufactured using 
recombinant DNA technology.” 

He ts at the blackboard, drawing lines and circles. “If we 
know a gene produces a certain hormone or enzyme,” he says, 

“we can clone that gene and produce the desired element in 
amounts necessary for clinical treatment.” 

Among the tiotech drugs already avallable are treatments for 
diabetes, blood clots, hepatitis, and anemia. All the drugs are 
produced from cells in human tissue, inchicing placentas (previ- 
ously discarded), or from human-hased DNA sequences. 

Human material usually works better than animal or synthetic 
substitutes. For instance, afew diahetics who take cow-erived 
insulin suffer allergic reactions, human-based insulin causes 
virtually no problems, 

Robert Arathoon of Genentech provides a tour of production 
facilities—wintowless buildings filled with vats, some three 
stories high, in which drugs grow in media roughly similar to 
those used to grow cells in the laboratory. Arathoon’s enthusi- 
asm runs deep. “Every hour,” he says, “a life is saved.” 

New drugs become available more quickly than ever before. 
When i meet Howard Jaffe, director of clinical research, he is 
plotting a chart that shows early results from a clinical trial for a 
drug made directly from a cloned buman gene to treat an inher- 
ited disorder that often kills children. “We planned a two-year 
study,” Jaffe says, He turns the chart so I can see it. One line, 
showing serious infections among those on a placebo, runs up; 
the other line runs down. “The drug ts so successful we took 
kids off the control and put them on it,” he says. 

All tissue used for research and crougs—and transplantation, 
for that matter —is not important to the donor. Most of it would 
have been thrown away. What, for example; could be more use- 
less than a cancerous spleen? 

Vet argument over who “owns” one spleen leads me to the 
Beverly Hills office of attorney Jonathan Zackey, who talks 
about a client named John Moore (page 88). 
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We all wonder if we'll pet a see 
ond chance,” save Marvy Wilson 
(for right), speaking for all 


thease an oreo waiting lists, 


Dingnesed in PSS8 os suffering 


from a diseased heart, Wilson, 
of Jacksonville, Arkansas, wis 
riven o yer to Awe. foday she is 
biking and swimming, the 
rec#picnt of a donated heart 
from ten-yeor-owld fared Wilcox 
Other Arkansas residents 


receiving organs from fared 





hig brother fate include kidney 
rectpicnt Mike MetClard (bet- 


fom right), who feels reborn 


08 he pops with @ grandson 


Another kidney went to Perry 


Eetestor (bottom left), who 
Grin Mins energy to ploy with 
her daughter, james Shumate 
(top [eft) lost his mew fetdrie 
after ia months, yet sove he will 
never lose his prutitude for the 
Wilcnmves decision fo shore 


their sons’ orgs: 





What abot te? 


wondered 
Seattle businessman _fohn 
Moore when he sued his physi- 
cian for making commercial we 
of his comcerous spleen. 

His spleen cells hove aided tn 
finding beneficial drugs. Moore, 
in. claiming ownership of those 
cells, threatened the founda- 
tions of the biotechnology 
industry —which ses orpns 
and tissues for research without 
financial obligation. The U.S. 
Supreme Court rebuffed Moore 
in March, letting stand ao ruling 
that he forfetted all property 
rights once the cells left his 
heaty, Now, in resubmitting the 
cose, he claims he should have 
heen informed of his cells* 
potential wes. 


ts 





In 1976 leukemia specialists thought Moore, who then live-in 
Alaska, might die in just two months: Thick documents chron- 
cle Moore's discoveryv— made possible in large part because 
researchers had named a cell line after him—of what the 
researchers already knew: The cell line from his spleen cells 
oroduced large amounts of proteins with immune-boosting prop- 
erties, Such properties are part of a new category of drugs. 
UCLA hematologist, David Golde, who was Moore's chief phiv- 
sician, ays these “may effect a revolution nm medicine as 
profound as the introduction of antibiotics. 

Thanks to biotechnology, Moore's spleen has made a contri- 
bution thatimay live forever in research laboratories 

Moore's lawvers, in an unprecedented lawsuit, tried to con- 
vince the courts that he “owned” his body's cells. “You know 
how people say, ‘Someone has so much energy tt should be 
bottled,’ " Zackev explains. “Well, researchers used properties 
in Moore's cells to develop a potentially profitable crag. And no 
one told him, 

Moore argued that donation depends on patient-physician 
trust. The defendant: countered that research relies on cells from 
so many people that ownership is usually impossible to trace, 
They also maintained that any value resulting [rom their scien- 
tific efforts should not belong to Moore and that he was told of 
the research when results became known. Judicial rulings have 
narrowed the case to questions of informed consent; all prospec- 
Hive donors, the courts stated, have aright to say no. 

“Why did your body respon this way?" lask Moore, who 
now lives in Seattle. “Was il Good or chance?” 

“Woone knows. They tested] members of my family and 
found nothing.” 

“Do vou think about the people who will benefit from this?” 

“T havea deep sense of the awesome potential within us, but | 
don't understand it” 

It's sad to see such an extraordinary achievement become sub- 
ject to a lawsuit. How many of us, [ wonder, micht effect a reve 
lution in medicine? Moore himself thinks “there are many 
neople like me wandering around.” When Lask experts, I get 
viguc answers that basically say, “Lois of people can contribute 
something taniestic, We just don't have the resources to screen 
them and pursue interesting possibilities." 

Perhaps the best clue comes by chance. In San Francisco, I 
read A newspaper story about 489 meninfected with the Als 
virus before 1980, Nine surviving men generate an unknown 
substance that keens them vigorous and healthy 


ESEARCHERS must continually combat shortuces of 

| ‘human material. Some encourage autopsies in order to 
obtain tisstre; others appeal! through the miss media 
Disease-specific registries link patients and research- 
ers, and some patient organizations gather donor tissue to 
encourage work on their disease. 

Shortaires distupt even state-ol-the-art work. At Johns Hop 
kins, I see what can happen when donated tissue ts msuffictent. 
Harvey Singer, a pediatric neurologist, needs tissue to study 
Tourette's syndrome, which can cause a chronic involuntary 
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fic and attects about II 00 Aumericans. “We're trying to see 
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A future thot will find mew 


treatments for brain diseases 
drew closer in 1990 when 
eg ii nmoare wir Bit Soe OUP work sient ic - a : ‘ ; 

' ta ! ts Ms Te Ay researchers led by Solomon 
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Researchers must now show that stem cells can be grown Snyder and Gabriele Ronnett 
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Comeback winners, four organ 
recipients lifted hands to cele- 
brotte a relay-roce victory af the 
LS. Transplant Gomes in 
Indianapolis. Nearly 400 ath- 
lefes with transplanted orzams 
ited in the 1290 romes ortii- 
nized by the National Kidney 
Foundation. Bwents included 
swimming, tenmis, bicycling, 
ond track and field (above). 
Before the games, participants 
joined in silent prayer fo honor 
donors and their families. 


factor (TNF}—a tumor-killing protein that the body produces 
only in small amounts—directly into the bloodstreams of his 
pallents That too failed because no one could tolerate enough 
TNF to barnm the tumor 

Rosenberg'’s current plan; To remove tumor-infiltrating cells 
from each patient, infuse these cells with TNF -producing 
eenes—tilentified by using tissue obtained in 1970 from A woman 
eukemia— culture the cells, and inject 300 billion of them 
back inte the patient. Rosenberg believes the transplanted cells 
will carry TNF directly to the tumor, while causing no senous 





with 


side effects 


Rosenbere had transplanted 
TNF-producing genes into a 
43-year-old man and a 29 
vear-old woman two weeks 
before we speak. Both have 
terminal cancer, untrentable 
hy other means, Photographs 
of their tumors show a horror 
the healthy cannot imagine 

“OW here are they now" 

[ ask 

“Home, he says: “lve 
Deen SET EE then CYETY¥ week, 
They know they are helping 
others, and they have hope.” 
His voice crops so low I bean 
forward. “The worst thing, ” 
he almost whispers, "ts loss 
aft hope.” 

I think about the woman 
whose cells yielded knowledge 
of the TNF that may save 
Rosenbere’s unsavabie 
patients. She died long. befor 
Envi imine gan ther- 
apy. But I visualize her: strong, defiant, reaching across time 
and death to all who will benefit from Rosenbere's work 


UAT T HAVE SEEN fills me with a sense of wonder 





but also raises troubling questions. Tampering 
cells could perma 
nently change future generations; one possibility is to 
produce mindless workers straight out of Brave New Wert. Of 
more immedinte concern are aborted fetuses and anencephahic 
new borns—who have incomplete brains and rarely live longer 


WIN ferm—sierm mnie CER 


than a few claves. They have proved invaluable sources of 
material for research and transplantation, but could this 
encourage the killing of heipless beings? 

At present, government restrictions and restraint within the 
tnecical community prevent work on human germ cells and most 
uses of fetal and anencephalic material. “Each new develop 
ment,” says ethicist Willard Gaylin, “has the potential for 
enormous good and for great harm,’ 


While traveling, | receive the type of telephone call we all 
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Donors achieve “inimortality™ 
when scientists use their tissues 
to grow cell cultures for 
research. Stored in vials inside 
liquid-nitrogen freezers, the cell 
tines ollow researchers to test 
new drugs, to study genetic 
mutorions, and—pgreatest of 
all—to find cures, 


dread: “Joel, sorry to tell you this, but..." A close friend lost 
control of her car. She is dead, That evening I call her husband, 
who knows nothing about my interestin donation. “Her henort 
was nol beating so-she could not donate organs, but I've given 
permission for her to be a tissue donor,” he says. Tears overtake 
his words. “They said they really needed skin for people in the 
burn unit,” he savs. The rest of the conversation 15 a rush of 
emotions. All Ll remember is his final sentence: “I'll be walking 
down the street, and everyone could be someone she saver.” 

Tissue transplantation receives little publicity but is common. 
Several hundred thousand Americans, for example, receive bone 
enth vear. The dozens of other tissues that can be used from 
recently deceased donors include corneas, middle ears, tendons 
and ligaments, heart valves, veins, and cartilage. Some dona- 
tions are also surgical discards from the living. Thus foreskins 
from circumcision can relieve leg ulcers after conventional! treat- 
ments fail. Although human material works better than anything 
else, shortapes of human Gssue persist. 

[ think about my friend and her husband's belief that her skin 
saved lives, 

Robert Spence, @ plastic surgeon at Johns Hopkins, shows me 
the burn unit. We stand by the tub where burned skin is stripped 
off, an excruciating ordeal. “About 70,000 people in the 0. 5, 
are treated for seriows burns each year,” he says, “Their great- 
est danger 3% infection. Donated skin 15 vital a5 a covering. Even 
though donors are dead, the skin is alive and stimulates growth 
of new skin, even in acutely burned areas.” 

“What about shortages?” 

“Skin banks do not have enough, Lots of burn units have to 
call around to see what they can find.” 

Spence introduces me to 26-year-old Greg Post of Hanover, 
Pennsylvania, A boiler explosion in 1988 burned most of his 
body. Physicians covered him with 6,14) square centimeters of 
donor skin as well as sheets of skin cultured from a stamp-size 
piece of his unburned thigh. The cultured skin included growth 
factors that help skin cells heal faster, 

“Do you ever think about the donor who saved your” 

He answers with the directness found in those who have been 
near death. “To be alive because of a donor ts too big, too much, 
<0 1 don’t think about it.” 


PEDICINE uses human material in dozens of other 
ways, but | have seen enough to recognize that dona- 
tion for transplantation and research fosters a new 

kind of kinship. We belp ourselves by helping oth- 
ers, and we help others by helping ourselves. The only require- 
ment is deceptively simple: To give what we do not need, 

Although practical and psychological impediments are ines- 
capable, to expect to overcome them is not idealistic, Indeed, 
piving of our physical being is not far from our most primitive 
beginnings. Nomadic families who killed a large animal. gave 
extra meat to other families, who then became more likely to 
share. Anthropologists call this reciprocal altruism. 

The same compelling truth defines the quiet revolution [have 
been witnessing. The more we give, the more we have fe 
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Finding answers to life-and- 





death ques 


AOS 


INCE THE FIRST successful kidney transplant in 1954, modern trans 





Plant science has 


offered hope and health to countless Americans who have received new ofgans or 
tissues. Vel, because of a critical shortage of donors, thousands of people die every year 
waiting for transplants. Most Americans are willing to donate organs.and tissues, but only 
afew déso, often because of confusion and miscommunication at the time of death. 
The following questions and answers will help with this lifesaving decision: 


Any person 15 or older may 
dinate all organ ane! theees fer 
transplantation or research. 
Someqne under 18 may donate 
with the consent of either a parent 
or a legal guardian. Although 
mostorgans and tissues are taken 
from pope younger than 65, 
there is no upper uge limit for 
becoming a don, 


There are about 25 different 
Organs ane tissues thal can he 


transplanted. Vital organs include 


the heart, lungs, kidneys, liver, 
and pancreas. Tissue—which can 
he recovered gs late au 74 hours 
after death—includes bone, skin, 


valves, Living donors tan provide 


kidneys, bone marrow, and ports 
of the liver and lune. 


Because an organ recipient needs 
Lo be found immediately when a 
donor hecomes available, the hos 
pital or an organ procurement 
omency will wcorss-a compuleribed 
registry — maintained by the 
United Network for Organ Shar- 
ing (UNOS) —aef people tn the 
U.S: requiring transplants. Any 
donated organs not weed locally — 
the first preference — will be 
matched to recipients elanwhere 
on the basis af urgency of need, 
length of time on the waiting 


list, blood type, and various 
other physical compatibilities, 


Donation is not considered until 
all efforts hove been made to save 
a patient's lic, A person must be 
declared brain-dead before any 
ongans can be removed. The phy- 
cian who certifies a pabent’s 
death will not be Involved in the 


Otten nemoval or transplant eur 


gery. Gvaddition, neither the 
donor's feunily nar the estate is 
charged for costs axaocinted with 
oOfZan donation. 


The removal of organs and tiswues: 
will not disfigure the body, nor 
cons it delecy the fineral, 


For living donors, the primary 
rk. is that Infection of some other 
complication may result from sur- 
gery. For recipients, risks include 
transplant rejection, undesirable 
side effects from immuncsuppres- 
sive drugs, and the possibility, 
however small, of contracting a 
disease such as hepatitis or AIDS. 


Complete a-donor card, Tt can 

be obtained from. hospitals, 
Ofgar-and-Hasue-procurement 

organizations, and other group. 

Many states alio have a provision 


allowinga driver's license to serve 
Aba conor card, However, even if 
Ou reghiter 2s a donar or mention 
organ donation in vour will, hes- 
pitals generally will not remve 
any organ without the newt of 
kin’s consent. Thus tt ts importatit 
to discuss your decision to donate 
with your family, so they can acl 
Tn Your ititerest. 

‘TY you do not have a donor 
card, a hospital — under the “re- 
quited request” law —must ask 
the next of kein if they will-agres to 





donation, Most physicians will 
callin counselor from an orzan- 
procurement agency to help the 
family with this crucial decision, 
For more information, check 
with these sources: your: phyai- 
cian: a local hespitel: 
liver, lang, or sed foundation or 
wieiation; a bone-marrow regis- 
try (1- A)-654- 1247 or |-BO- 7 
DONATES, the nearest regional 
traniplant greup or organ bank; 
the local eve bank or Lions Chub; 
the Red (ross; or DNOS at |-800- 
24-DONOR, 








MAYA 
ARTISTRY 
CGINEARTHED 


Tunneling into the heart of a 
Maya temple pyramid on the great Acropolis at 
Copan in Honduras, an archaeological team 
makes a startling find: A smaller temple is 
entombed within. As more and more earth fill 
is cleared away, the magnitude of the discovery 
emerges. The buried temple, “mummified” by 
the Maya with a coating of rough plaster, 
has come through 1,400 years almost undamaged. 
Then, in the ternple's first chamber, thie tengn 
finds a cache of offerings, among them stone 
silhouettes painstakingly flaked from 
chert (right) — pieces of rare delicacy, artistic 
imagination, and symbolic power. 
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By CONSTANCE J. POTEN Photographs by JOSE AZEL contact rress maces 


For a thrill, a trophy, or a big payoff, America’s wildlife is under illegal 
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Trapped in Ohio and illegally trucked to South Carolina, these red foxes 


were purchased by a game farm for use as hunting quarry. Wildlife 





Fr 


agents picked up the tratl and arrested the violators, who were fined. 
Rabies and tapeworm tests required that the foxes be destroyed. 





The story on the following pages is a prim 
oné, that of massive and illegal slaughter of 
our country's wildlife for profit at home 
and abroad. Though the scale is enormous, 
the story ts little known. We present it here 
on behalf of all threatened wildlife. 


— THE EDITOR 


OFT, DARK CLOUDS float over Mon- 
tana’s froren eastern plains (on 
this Thanksgtving weekend, inthe 
spare ranch town of Wibaux, the 
main industry fora number of peo- 
ple is illegal hunting, and they are 
waiting for their payoff. At dawn Montana's 
lone undercover state wildlife agent and I sit in 
his pickup, waiting too, — 

The agent, call him “Koy,” is a big, patient 
man with a sly wit. His beat covers 147,000 
square miles and often takes him out of stute — 
Montana's wildlife has a far-flung market. 

“Montana,” he says, “is one of the last 
states with astounding numbers of wildlife. 
It's made for poachers.” 

Two voices rite from the metal suitcase be- 
tween us: wildlife agents on loan from another 
State, bodywired. We see them emerge from 
the worn, brick Palace Hotel a block away. 
Behind them is Neal Atkinson, an outfitter 
from Florida, who has allegedly taken 23 peo- 
ple on illegal hunts in Montana this fall alone 
He thinks the agents are genuine clients. 

Roy picks up his radio mike, “They're leav- 
ing. Let's take ‘em down.” Fourteen Mon- 
tana game wardens hear this, The scene 
unfolds on empty Main Street: Atkinson 
scraping ice-off his windshield; Atkinson sud- 
denly surrounded by vehicles; he and his part- 
ners, stunned men in dirty jeans and down 
vests, frisked and hancdeuffed; someone leav- 
ing to wake up the justice of the peace. 

This is not the first time Atkinson has been 
caught: he’s already been convicted in Alaska. 
Two other states and two Canaclian provinces 
have investigated him for illegal hunting. His 
meticulous records, seized by wardens in the 
shoddy hotel room, outline three years of unli- 
censed hunting. Deer carcasses and photo- 
graphs were found in the hotel and nearby in 
homes and an old prairie school. 

On this: brilliant, cold day, Atkinson—a 
lean 47-yvear-old—is led to jail, He will be 
facing 273 federal counts, but he knows from 
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experience that wildlife-crime sentences tend 
to be lenient and probation requirements are 
difficult to enforce. Casually, he asks the war- 
den about other good hunting areas. 

Atkinson is a player inalucrative American 
industry— poaching, Officials say the trade in 
illegal wildlife has become a booming tax-free 
business, No one really knows the bottom line; 
United States Fish and Wildlife Service (FWS) 
officials estimate that the illegal profits from 
U, 5. animals are 200 million dollars a year 
and growing. The trade attracts organized 
crime; agents say, because the return is high, 
the risk of getting caught is low, and, until 
recently, the penalties have been minimal. 

“There's big money out there,” says Terry 
Grosz, the Rocky Mountain region FWS 
special agent in charge. “The people in- 
volved are everybody—rich, poor, outfitters, 
taxidermists.” 

Increasingly, wildlife officers rely on under- 
cover operntions hike the one in Wibaux to pen- 
etrate networks of poachers and buyers. “As 
we ‘Bet more sophisticated, so does the poach- 
er,” says Alaska senior FWS agent Al C rane. 
“There’s more illegal activity than ever.” 

Despite a 94 percent conviction rate for 
those caught, poachers feed global demand for 
American wildlife. They décapitate walruses 
for ivory tusks; net thousands of night- 
roosting rebine for Cajun gumbo, and shoot 
anhineas nesting in the Everglades and rap- 
tors for their decorative feathers, In Alaska 
they track and shoot wolves from airplanes. 
They catch sturgeon and rare paddlefish and 
sell their eggs for caviar. 

Unscrupulous outfitters purchase illegally 
trapped mountain lions and endangered jag- 
vars for hunters willing to pay substantial tro- 
phy fees. Poachers shoot protected polar bears 
for collections, or to sell the skins, or for the 
$3,000 a South Korean will pay for the gall- 
bhidder. The illegal trade supplies an Asian 
market with elk antlers and tails, bear parts, 
stal penises, even herring spawn attached to 
kelp, stealing the habitat too. 

For the biggest trophies, collectors some- 
times cross into national parks and shoot elk, 
deer, mountain goats, grizzlies, and bighorn 
sheep for the record book, wall mounts, pic- 
tures in albums, and quick profits. 

Poaching has long been a tradition in the 
rural United States: spotlighting deer at night, 
a coffee can over the gun barrel to muffle the 
shot: using dead animals as bait for cougars 
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A BIG-GAME VACATION GOES ALL WRONG 





Pursued by a posse of game wardens and undercover agents, outfitter Neal Atkinson, af right, 
brought chent Bobby Bopley to Montane in 1989, “This wos the first time [ went lunting out 
West, saves Bogley, “and J thought I was-going to have the best tintve of my life. But i dien't turn 
cut like that.” Accused of killing two deer—one over his imit—and bringing them home to Flor- 


ida, first-time offender Bagley pleaded puilty and wos given three years’ probation and ao $2,000 
fine. “FT didn't have the money to fight the federol courts, so] had to swallow if and ro on with my 
life.” Por pve weeks of tlecal work, Attinson- waa found guilty of 21 federal wildlife wialations, 
but he remains free on appeal “They railroad people,” saves Athinson about wildlife officials, 
But in court, prosecutor Kris McLean argued that “Neal is o greedy, flagrant violator.” 
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Dead ducks—29 of them—pui 
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In Alntka a wealthy hunter will pay $10,000) 
to hunt an Hlegnily guaranteed brown bear, 
iften illegally baited with dead caribou. Until 
An indercoVver operation interrupted his Dust 
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urplanes to herd trophy animals toward the 
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Onoe the hunter, Austratian Peter Stapley is now the umnted. He allegedty shot this Alaskan 
brown boo in 1O86, breaking three state wildlife revulations, ond then disappeared, Today 
Stapley remains a wanted man. Apprehending poachers is one of many responsibilities showl- 
dered by state and federal wildlife agencies that ure strapped for money and munpower. 
According to a recent government report on the U.S. Fish and Wildlife Service, some 3,600 
endangered or threatened species are receiving little or no federal protection. 
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apelltish by the mitions. A Texas 
rsh study showed that illegal nelters are the 
largest haryesters of rectfish, killing more than 
40 percent of a species whose population has 
lready collapsed from overfishing. 

“TU they weren't dealing in fish, it would be 
crack,” savs Bob Marshall, outdoor editor for 
the New Orleans Jimes-Picayune. “These are 
thieves, careercnminals. The fish business isa 
haven because of lack of enforcement. The 
National Marine Fisheries Service guards fed- 
oral waters from Puerto Rico to Brownsville, 
Texas, with only six resident agents i 

New York City’s Jamaica Bay, a three-hy- 
seven-mile reach with countless marshy islets, 


America’s [legal Wildlife Trade 


m0 polluted that commercial shell fishing has 
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nothing compared with rape. It's a misde- 
meanor. The dig@ers’ defense was that every 
body knows vou shouldn't eat raw clams.” 


The sun is a yellow stain 


is 





York conservation ofticer 


[In his erob-cnd-go business a reptile poucher 


makes fast cash for a few hours’ work, He 
squirts crosoline into the branches of a Florida 
honvan tree and lets the fumes flush out his 
preey—threotened eastern indigo snahes 
priced as pets. This indigo sold for $120, fucl- 
ing the black-marvet Domina 11d Wide YOM 
ety of reptiles, “If poachers can sell tf,” says 


photographer Jose Agel, “they li pooch. of 
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commercial 
has further 


nen-Ineian it npact on fs heries 
anit] sallistioa: 
catch 


take, cps. 
recuecer the 


“Ten vears ago | worked tor the bigest 


mover of steelhead from the Northwest to 
Wew York City's Fulton Fish Market,” 





hro- 





boasts a Seattle-area veteran Uleeal fish 
ker. Apprehended and convicter! 
as an informant 
day, Had 14 
meetin LL) to get a license 
protecting me, @Ti 


he how acts 
20,000 pounds a 
You don't 
L had the Indians 
sing-and reusing fish tickets 
to hice the real numbers.of fish Iwas buying 
“In the past ten years Washington's natural 
spawning mins are down 75 percent, he says 
chart “I'd say the legal 
responsible for a third to a half 


“T shipped 


insets gone al once 


pointing to & 
take is 
of that.” 
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Che spawning of sturecon has been so cries 
tically reduced in the Columbian Kiver’s 
Bonneville Pool that biologists are gravels 
concerned about the future of the fish. Wash- 
ington wildlife officer Ron Peregrin agrees 
“Tt 1S Uieitaal six feel 
because that's the size when they begin 
Wow the spawners are disappear: 
The direct implication is the illegal haz 

ect, particularly of the roe.” 

Tonight a full spring moon, bright as 2 Sta 
dium light, shines down the broad Columbia 
With the informant as their front man, agents 
posing 45 fish buyers drive to the river to buy 
into Lhe egal trade. Fach night Incians bring 
in boatloads of illicit sturgeon—outsize or 
They throw back only 
those too small to have a commercial value 


to catch fish longer than 
there, 
to spawn 


ine, 


shorter than four feat 


ation Gearripiiic, september [oe] 
































In the beam of 8 feehlignht the agents mea- 


their truckload of purchased fish. Two 


Sure 
size. Still alive—sturgeon 
tans oud 
is ht feet fone (owe feet over the legal bmit) 
190 pounds, and more than 60 years old. She 


will be sold to.an egal heh brokerin Tacoma 


out of 1-& are leva 


can take four (avs to clit She 


WLS 


ioe we wa : ae “ Se 
a Sacrince APES Must MARE TOT Boo CAM 
"i T ten i rhe oe rl ay | — j Tt 
PWS agent Dick Lichtenberg studtie: 


the fish salty 


iq * 


Seattle 


hal fish was here before the Grand (ow 
tee Lian.” 


hook= and nets, cicin tsuccumb to the logeineg, 


big: bel}s mic Mt hg Dey re Survived dite 
the industrial waste—and then some dirthag 


nets her antl throws her out of the water 
Negalh, 
The meat will be taken by airfreicht to the 


East Const, the roe to Europe. The market is 
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Spoils from the slaughter, animal parts are 
prescribed by doctors practicing truditional 
Astin medicine. To treat indigestion, fever, 
hemorrhoids, onda litany of other ailments, 
doctors recomimcnd eollblodder from a bear. 
After the filat-size galis ore hung out to dry 
(heft), they are diced, miuved with wine or 
liquer, and ingested. For sustenance ani 
strengih, doctors suggest tea steeped with 
sliced elk antlers, aveiloble ot Asian medicine 
shops in the 0. S., on the streets of Seal, 
South Korea (below), and elsewhere in Asia, 

Ind less therapeutic vein, boar paws (below, 
nude) ore bottled to majer bear-pow soup, 
anetier Oriental specialty. In Alaska, where 
native peoples may legaliy kill wialrises and 
sell hondicrafts fashioned from the animals’ 
fisks. rio teery (far le) can still be obtained 
by nonnatives—ilegolly and fora price. Val- 
ued at 200 million dollars, the anmucil L!. S. 
ieeal wildlife trode represents a hefty slice 
of the 1 S5-billion-dollar worldwide market. 


Washington State wildlife agents 


Sues ey tie! 
continue to broker hundreds of pounds of alle- 
ral fish, building acase that promisesiotichien 
fishing regulations and strengthen fish popu 
lations in the Northwest 
ROFIT IS GNLY ONE of the motives 
behind the illegal trattic in big-game 
animals in the United States, Another 
is the obsession by some to possess, al 
nny Oost, theses symbols of power and freeclon 
Bill Day, a Llexas banker, wanted a trophy 
1c pac 2} 


white-tailed deer antlers, which he then pro- 


eo eee} OO for peoort-hionk 
ceeded to hat e mauntert cn the ak tull cof a Whee 
can deer 

“Day had his picture in Outdoor Crfe fo 


getting the biggest Mexican nontvpical 


National Geographic, September 190] 








whitetail ever, says Joel Scrafiord, a senior 
PWS agent for Montana and Wyoming. “He 


Cas the big guruto white- 





gol i [a tray Mimnse 





Lan hunters Phe real story came out w 
Canacian officials recognized the antlers 
They hacl been stolen from a Canadian taxi 
dermy shop, Lay wes sentenced to five years’ 
nrohation and a S20 ,000 fine 

During the fall hunt Pennsylvanian William 
Heuver's elk und deer con't make the record 
books. He pressures his Montana guide for an 
under-the-table hunt. He illegally buys a resi- 
dent's license butdoesn't know the salesman 
Montana's undercover agent, “Roy 

‘T consider myself a sportsman, whethe 
inyone ¢ise dovsornot,” Heuer tells Roy, who 
Ss taping tall witha hidden recorder. Atdark 
in a no-hunting area on the edee of Yellow 


: Pat 
i hood of Rav's 





sone, Heuer sets his run ont 
truck and aims ata huge bull elk. He has 
instructed the guicte to fill a plastic bag with 
nlood and Let rbdrip from the legal area to the 
legal kill. The shot rings out 

Months later, Roy's tape blasts the sound of 
the shet through the quiet of a federal ceurt- 
room, Members of the jury Qinch. They look 
it Heuer: The tan, trim, steel-haired man in a 
pin-striped Suit sits impassively. The recorder 
switched off 

The jury doesn't know that Heuer has prior 
CONnVICHOnNSs in two other states, but their deci: 
on 1s quick: guilty af one Lacey Act violation 


Mis feceral sentence is three Years’ probation 





213,300-in fines, and 200 hours of communitt 
er ht 
Founded by [Theodore Roosevelt to recoe- 
nize exceptional hunting skills with fair-chase 
riteria, the prestigious Boone and Crockett 
Club pub shes & record bcm e cit troph ATH 


"1 | ha. * 
Mas 


lrophy hunting does not appreciabh 
fect wildlife populations ' @mecutive dire 
tor Lawrence Means says. “Nearly 1,900 
record-book trophies were entéred in the past 
two and a hall years alone, which augmests big 
Fame populations are doing well 


But so are hunters, getting int Paces 


in the honds of serologist Wayne Ferguson, a 
frozen bobcat is still o voluoble ane. At the new 
National Fish and Wildlife Forensics Lobora- 
tery in Oregon, tts blood and tissue samples 
Will augment a comprehensive dute base de- 
sipmed to feip iivestipators answer such gucs- 
tons its: does the blood on @ poachers pants 
come from ao beor—or a protected bobeot? 


Set for the night shift, Buckshot—a decoy for Delaware's Fish and Wtid- 
life Diviston—will stand rigid in a poacher’s spotiight, just like a real 
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deer. When poachers shoot, they get arrested. Says Capt. Rick Burritt, 


“Buckshot never complains about the pay or the working conditions.” 


nobody could reach before: “Teddy Roosevelt 
and the Boone and Crockett Club,” Roy says, 
“would not condone the illegal use of aircraft, 
laser might scopes, one-million-candlepower 
spotlights to transfix deer, two-way radios, 
silencers, poison, orall-terrain vehicles, We're 
loging a lot of quality wildlife.” 

“Seventy percent of my caseload involves 
trophy poaching,” FWS agent Scrafford says. 
“They're killing off the biggest, the best of the 
gene pool for future generations.” 

Nat so, declares Warren Parker, former 
president of the Safari Club International, the 
largest hunting organization in the world. 
“Trophy hunting doesn't affect animal popu- 
lations. It actually works forthe good. It takes 
the old animals out of a-herd.” 

Until 1990 the Safari Club's most coveted 
award was presented for taking the top 27 
game animals of North America. Public criti- 
cism persuaded the board to drop the award 
because the list included three protected spe- 
cies—the walrus, polar bear, and jaguar. It is 
iNegal to import or hunt them in the United 
States. Parker, a top-27 winner, was con- 
victed of a misdemeanor in 1985 for illegally 
transporting the skin of an endangered Mexi- 
can jaguar. 


| ROPHY-SIZE ANIMALS have become 
so rare In the wild that “people are 
hitting the parks hard now,” says 
agent Scrafford, In his zeal to 
acquire a Roose yeltelk trophy, a former Safari 
Club chapter president contacted an outfilter 
about hunts im Washington's Olympic 
National Park. “He wanted to skip the hunt,” 
the outfitter, an FWS undercover agent, tells 
me, “and just have the elk delivered to the 
Seattle airport.” 

In competition for record-book animals, 
hunters will pay guides huge prices for tro 
ohies. “That creates unethical business rela- 
Hionships between the guides and those hunt- 
ers whose ckills and ethics are not developed,” 
says FWS agent John Cooper. “Tt puts tre- 
mendous pressure on guides to produce.” 

Alaska state trooper Set. Joe D'Amico says, 
“Last year we cited 6,000 hunting and fishing 
violations, and we have only 66 field officers in 
all Alaska. Thatindicates the magnitude of the 
poaching problem.” 

For one of the most prized trophy targets, 
North America’s wild sheep, hunters are will- 
ing to pay more than $100,000 at auction for 
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the year's last legal Montana permit. “You 
don't see hizhorn sheep over eight years old 
any more,” says agent Scrafford. “For 30 
minutes of work, [can pet atleast $3,000 for a 
bighorn trophy. People invest in record-book 
trophies like art collectors collecting Reming- 
ton bronzes: Hold one for five years, and it can 
be worth £50,000. People poach on specula- 
tion now.” 

One of the most valuable live animals today 
is the elk, for the antlers alone. American clk 
antlers (especially illegal ones taken from 
national parks where the forage has no chemi- 
cals} are number one with South Koreans. 
*Apothecaries sell them in Seoul,” says Mon- 
tana antler dealer Don Schaufler. “They slice 
them paper thin, boil ginseng and herbs with 
them, then squeeze the blood out of the horn. 
It's like a tonic—they believe it wards off flu 
and colds,” 

Elk protluce new antlers each year, worth 
$140.0 pound in the blood-filled velvet stage. 
The resulting boom in elk ranching has 
encouraged illegal trapping of wild elk tostock 
the ranches, At up to $16,000 a head for a 
legally purchased animal, high prices make 
the temptation to trap wild elk palpable. 

In alandmuark case Leo Smith, the manager 
of the Chama Land and Cattle Company, 
faces a lawsuit from New Mexico for stealing 
state property. Smith, a small volcano of a 
mun, a cigar perpetually clamped between his 
teeth, is charged with 99 felonies, including 
larceny, racketeering, and embezzlement, 
The company is accused of stealing and trans- 
porting out of state 250,000 dollars’ worth of 
migratory wild elk. 

States gre rethmking the wisdom of game 
ranching. (Washington has-alrendy outlawed 
it.) In the West dozens of game ranches have 
sprung up in the past decade. Wyoming law 
bans private ownership of game animals and 
can prohibitimportation of exotic species. The 
state is being challenged by one heir of the 
Campbell Soup fortune, who has been denied 
permits for a large game ranch. But as the 
debate continues in other states, the market for 
game ranches grows, 

Meanwhile, Valerius. Geist, professor of 
environmental science and biology at the Uni- 
versity of Calgary in Alberta, predicts that 
game ranching will have lethal results. By 
November 1990 2 major outbreak of bovine 
tuberculosis had spread through Canadian 
game farms, traced, says Geist, to clk brought 


National Geographic, September 1997 
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American-style coviar—eges from 
the rare freshwater poddlefish—was 
seized in [9S%in Missouri, where 
commercial toking of podidlefish ts 
(egol but seductively lucrative: The 
roe from @ targe fermabe ry retieil 
for ds much os $5,000. Sentencing 
three defendants in this cose, a fed- 
eral judge said, “Wiecaon mo longer 
tolerate the destruction of our 
nation s nchural resources for the 
aihort-term profit of io few,” 
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Phe end of the game for outyitter- 
turned-cutiow Bobby Coombs 
come tn JO89 when he wus 
arrested and handcuffed in Raton, 
New Mdeatco (bottom). To gather 
evidence on Coombs'’s interstate 
huni ach, widercover apent 
“Hank” signed up for a bear hunt. 
Ceaombs led Hunk to Colorddsa and, 
Without avelid hcense, sed jar- 
bare to attract ad bear, which dogs 
treed and Hank shot (above). Then 
Coombs trucked the curcass across 
the state line to New Afexico—ao 
federal offense. For this crime and 
pee others, Coombs pleaded gutlty, 
served cight montits in prisan, and 
is now out on parole, “Bobby's not 
really a troublemaker,” says case 
agent Tim Borroclough. “He just 
hook the lary way aut." 

So do other hunters, from thril- 
seeking weekend poachers to pro- 
fessionols who shoot animals from 
aircraft while monitoring police 
radios fo stay astep ahedd of the 
law. Saves federal agent and honter 
John Cooper, “The American pub- 
lic worr't settle for hoving tte wild 
life only in zoos." 
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undercover operttiion in history, On Decem- 
ber 13, 1988, hundred PWS agents —half the 
entire force—served papers on the violators. 

“The hunters and their guides did every- 
thing illegally," says the agent, who asks to 
remain anonymous, “Shot too early and too 
late in the day, used lead shot and electronic 
callers, shot over bait, left crippled birds to 
die, and herded birds with airboats: It's been 
going on like this for years.” 

Bored with waterfowl, the hunters blasted 
kingfishers, killdeer, ibis, and red-tailec 
hawks, tllegally killing 2,800 birds, When 88 
geese fell in one volley, one of the guides com- 
plained, “Tt could have been better.” He hap- 
pened to beone of the justices of the peace who 
handle wildlife cases: 

Operations do not end for wildlife agents 
until they’ve been through court, and in this 
case the worst was still to come, So many 
charges stacked up against the LaBove Shoot- 
ing Resort and itsownerthat she entered.a plea 
burgain, offering to pay fines of $275,000, 
serve five years’ probation; and forfeit two 
trucks. and an airboat. The U.S.. district 
judge's sentence: $1,975 in fines, three years’ 
probation, and forfeit of the vehicles, 

“There was laughing in the court,” recalls 
the agent. “These people were indicted on fel- 
onies, pleaded to misdemeanors, and still got 
lighter sentences: The message is that it's OK 
to defy the law,” 

The extinction of the Labrador duck in the 
1880s and the near extinction of adozen other 
species of waterfowl compelled the United 
States and Cunada to sign the Migratory Bird 
Treaty Act of 1918. The enactment of kill lim- 
its and the ban on commercial market hunting 
helped remnant populations of birds begin a 
slow recovery. Today waterfowl populations 
have collapsed again, down 60 percent from 
the 1940s, and continued los of habitat and 
chemical poisons have drastically reduced the 
chances for revival. 

But tradition lingers. For generations many 
in the small community of Tangier Island in 
the Chesapeake Bay have supplemented their 
income with duck hunting. Tangier native 
Donald Thorne's grandfather was a market 
hunter, and until he was jailed for poaching, 
Therne was 8 guide for wealthy hunters who 
ignored thé limits. He also sold birds illegally. 

“ve been doing these things since | was 
14," says Thorne, 36. “I'vesald to every man 
around here. When that gets in your blood, 


Amertca's (Megal Wildlife Trade 


it’s just like an alcoholic. Youcan't get it out.” 

Federal wildlife agent Dave Hall is video- 
taping Thorne as he says this, to show to 
schools and hunting groups. When Hall real- 
ized that poaching was a social problem, he 
lnunched a crusade he calls Poachers to 
Preachers, “The poacher is-a folk hero in his 
community, says Hall. “The answeris to get 
the violators to help change the attitudes of 
their neighbors.” 

Royley Folse, one of Hall's converts, served 
six months in a Louisiana federal prison for a 
one-day killing spree thal netted over 600 pro- 
tected] yellow-crowned night-bherons, locally 
called eros-becs, a prized food. A charismatic, 
compact man in his early 40s, Folse and his 
wife, Theresa, sit with Hall and me in the 
prison lobby before his release. 

“Where I live, vou were very important if 
you came out with a bunch of ducks or gros 
becs," Folse savs. “How many ducks did we 
kill? Until we got tired or ran out of shells.” 





ESIDES MIGRATORY WATERFOWL, 
nearly all birds except starlings, 
house sparrows, upland game birds, 
and feral pigeons are protected by 
U.S, law. An international fascination with 
Native American artifacts fashioned from 
feathers has focused a demand on eagles, 
hawks, owls, scissor-tailed flycatchers, anhin- 
gas, flickers, even bluebirds and magpies. A 
golden eagle tail may go for $260; kestrel and 
flicker hatpins, $10; a scissortail fan, $700. 

“We have an annual million-dollar black 
market in cagie feathers in the West right 
now,” says FWS agent Scrafford. “Most of 
them go to Japan, Germany, Britain, and 
Eastern Hurope, to history buffs and cow bor- 
and-Indian clubs." 

It is illegal for anyone to buy or sell eagles or 
their partsin the U. §., and only Native Amer- 
icans are allowed to possess the feathers. The 
National Eagle Repository in Ashland, Ore- 
gon, stores frozen carcasses sent in fram wild- 
life agencies around the country. The 
repository supplies about 800 requests a year 
from tribes for engle carcasses and feathers. 
Yet a large underground trade moves on and 
off reservations throughout the country. A 
Montana trading-post owner tells me. “Indi- 
ans offer me cagle feathers at least three timesa 
week, five dollars each. Thev are desperately 
poor people.” 

Seattle agents attached raclio transmitters to 


liv 


Getting to the bottom of the legal 
bold caste trode, federal agen 
Larry Keeney worked undercover 
in Washington State as a tixider- 
mist. We hid radio transmitters 
inside mounted cagies and sold 
them to @ auspected smuggler, wha 
stashed the birds tnside a legally 
mounted black bear, Before tt 


could he shipped to collectors in 


Japan, Keeney swooped in for the 


seizure, here reenacteil, 





two illegal stuffed eagles in a taxidermist’s 
shop. One transmitter surfaced later, insidt a 
mounted elk being shipped to Japan. “We 
opened the elk wp, and there were five eagles 
inside,” says West Coast FWS special agent 
Dave McMullen. 

Alive, raptors are worth thousands of clol- 
lars. During a four-year undercover operation 
federal agents and an informant, Jeff McPart- 
lin, penetrated a black market of endangered 
peregrine falcons, gyrfalcons, goshawks, and 
Harris’ hawks that stretched from the Alaskan 
Arctic to Saudi Arabia. 

“In 16 months two Canadiun smugglers 
netted $750,000 on North American birds,” 
says McPartlin. “They stole a hundred birds 
in one season alone, They also smuggled epics 
by taping them to their bodies, outfitted brief- 
cases with incubators, and recycled 1) bands 
to get birds through customs. The treatment of 
the birds was atrocious." The bands are used 
to identify captive-raised birds, which are 
legal to export. 

Although more than 50 people have been 
convictedin Operation Falcon, the key figures 
of a- worldwide smuggling network are still at 
large: members of the Ciesielski family of 
Cologne, Germany, who supply raptors to 
weullhy Japanese, European, and Arabian 
falconers. “Lothar Ciesielski paid me $7,000 
cash for-one white gyrfalcon,” says MePart- 
lin. “He resold it immediately for $135,000. 
They call these birds feathered cocaine.” 





BOLLECTORS OF REPTILES are & Spé- 
cialized lot, like falconers, and com- 
petition for rare specimens provides 
a keen market for contraband, Ten 
yearsago FWS agents set upa storefront oper- 
ation in Atlanta, Georgia. They discovered 
hundreds of thousands of US. reptiles were 
being stolen from the wild every year. It's ille- 
gal to ship snakes through the mail, but 
100,000 are mailed each year. About 60 per- 
cent of them dic. Destinations: include Japan, 
Belmium, Czechoslovakia, and Britain. 
“Human commercial activity," says Dez 
Crawford, founder of the Reptile Defense 
Fund, “has put the populations of at least four 
dozen indigenous American snakes and 
amphibians on the threatened let. The pet 
trade is no longer the primary culprit in species 
decline,” she adds. “Fashion fads are now 
number one.” The U.S. demand for Indian 
python boots like John Travolta'’s in Urban 
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Cowboy and reticulated python jackets like 
Paul Hogan's in “Crocodile” Dundee I] have 
endangered both species. 

It's against the law to pour gasoline dawn 
holes to Mush denning snakes, but that's the 
most popular way to collect them for Texas 
rattlesnake roundups: The method has side 
effects: Gras poisons water and kills den- 
sharing turiles, tortoises, and burrowingowl. 
Purging the land of these necessary predators 
upsels the balance of nature. Crawford says 
the depletion of western cdiamondback rattlers 
by rattlesnake roundups costs farmers 25 mil- 
lion dollars.o yearin crop loss to rats, mice, and 
rabbits, not counting the price of pesticides to 
replace the snakes. 







ORLDS AWAY, in Alaska’s He- 

ring Sea, walruses and their 
J tusks have become the focus of a 
, frantic, escalating trade, “What 
poachers did to the elephant is a blueprint for 
what could happen to the walrus,” says Dave 
Cline of the National Audubon Society. 

The Marine Mamma) Protection Act of 
1972 makes it illegal for non-Native Ameri- 
cans to hont or sell walruses, seals, sea 
otters, sea lions, or polar bears. So, many white 
deolers use Alaska native people to disguise 
unlawful ivory trade. Other outlaws claim 
skinsand ivory were taken before 1972. Alaska 
FWS agent Wally Sorokasaysthat the tonnage 
of old inventory never seems to diminish, but 
it's hard to prove when ivory was obtained. 

In remote outposts like Nome, Alaska, the 
Wlezal ivory trade is blatantly casual. “I buy 
raw ivory,” a Nome merchant tells me. “Sell 
It back to native carvers. Been doing that for 
years, and they haven't caught me yet." By 
law native carvings must be traditional, but he 
show=me a carved ivory nutand bollowed-out 
bolt, “It's for a.cocaine stash," he laughs. 

To kill walruses for ivory, some natives 
drive moterboats out to ice floes, shoot the ani- 
mals with semiautomatic weapons, and cutoff 
the heads of those they can retrieve, although 
“wanton waste” 15 illegalin Alaska, a5 in most 
States, Half the animals sink, washing toshore 
in the spring. In 1988 approximately a thou- 
sand walrus bodies washed up on St, Law- 
rence Island; nearly all were found hendless, 

“It wasn't until vou guvs came up here 
with & monetary system that this started 
happening,” Darryl Trigg, vice president 
of the Nome Eskimo Community, tells me. 
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Ona hunting holiday four men from Florida 
and Alabama arrived in Montana in 1989 
and left cormoge behind. They alleredly 

shot 27 antelope and 3 deer, far more than 
their legal limit, and removed only the choice 
animal paorts—the hindquorters and back- 
straps —loaving the rest to rot (left). 
Although these species ore mot endangered, 
such wanton wate infuriates Afontind 
undercover agent “Roy,” who denounces 
“the total lack of concern for wildlife.” 

Roy, who collected the evidence (above) 
and posed as an outfitter (below), is a for- 
ner vice-sytidd officer. “When I worked 
prostipution, gambling, or narcotics, the 
crime got committed and | made the arrest. 
But when investigating wildiife violations, I 
get more involved, becouse it's not trumedt- 
ately obvious who ts a legel honter and who 
ian. In this cise, he got a close Iook, | 
They were fairly well-to-do businessmen,” 
he says. Their airport departure, though, 














wasn't business os usual (next page). 
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“People can't get by without selling ivory.” 

Few of the walruses killed are used for meat 
or Waterproof clothing any more: A large head 
with tusks brings $1,000; five buy a new snow- 
mobile. “Young men jump on a plane to 
Anchorage to get 3200 worth of drugs: for 
£5,000 worth of ivory,” says Trigg, Though 
raw ivory 15 illegal to sell, it changes hands like 
currency, OUVINe gas, grocenes, drugs, liquor, 
even airfare. “Some people have turned sub- 
sistence into an unrestricted slaughter,” says 
FWS special agent Gary Mowad 

You can find ivory in practically every store 
in Alaska, and often sealskin, baleen, and wal- 
rus penis bones, called oosiks, In agitt shop of 
the Hotel Captain Cook in Anchorage, next to 
a 32,000 walrus trophy head is an oosik, for 
sale for $135. in a locked cose. What are they 
usec for? "Conversation pieces,” soys the 
salesman. “ That'sit.” 

The unlawful killing of marine mammals is 
difficult to track, but agents say the take is 
widespread. Valuable skins of sea otters are 
surfacing around the world through a quiet, 
lucrative black market. Some buyers pay huge 
amount: for live sea others for their aquariums 
Agent Soroka recently seized 13 polar bear 
skins from one individual in Anchorage who 
was selling them for as much as $4,000 each 

To protect its wildlife, the nation has fewer 
than 700 federal agents and about 7,000 state 
officers— about hali the Chicago police force. 
“Bannock ine bad guy down and ten step for- 
ward,” says FWS. agent Terry Grosz. "I think 
Custer had better otlds.” 


\HERE ARE SUCCESS STORIES. Crea- 
tures have survived illegal pillage 
and made strong comebacks when 
enough human resources were di- 
rected ata single species. Poaching threatened 
the survival of the American alligator two dec- 
Ades ago, but continuous law-enforcement 
operations and closely monitored harvest-and 
trade controls brought it back, Hunters—who 
aimeost poached themselves out of a market 
were miking only $2.50 a lmear foot in an 
illicit skin trade controlled by buyers, Now, 
legally, they make more than $60 a foot forthe 
ekin, anc one skin averages seven to eight feet. 

The black market hasn't stopped complete- 
ly, but, says-PWs agent Dave Hall, “alliga- 
tors are plentiful again, People can look back 
and see how harmful and unproductive poach- 
ing réally was.” 
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Arrested at a Montana airportin E989, this 
poacher and three partners pleaded ruilty last 
June to shooting more than the legal mit of 
cntclope: As wildlife agents and prosecutors 
scramble to bring violators to fustice, most 
potchers po undetected, leaving America’s 


wifldiife on the pun and wider the run. 


Nenlinication, have Pr tio work Lor 


what they call “anew lob in a new frontier.’ 


witumn, evidence analysis will be 


eto trace a tanned, dyed, and glued leather 


ry ths 
purse back to the animal; identify cut an 
frozen meat; tr 
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cases; in the past the difficulty af proving the 
ruins of animal products has Stymie) cases 
LTS cate hens 
“We have a tume limil [tl makes Ws an 
lows,” says Miami PWS agent Dean Freeman 
When we'te talking about wildlife, we're 
ut something our children might 
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Jeep Cherokee Limited: New 190 horsepower Every year we improv 


leep Cherokee 


4.0 litre engine and shift-on-the-fly fulltime four- © This year, we made the 


most powertul engine in its 
class even more powerful 


wheel drive. The original just got better. 
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And Cherokee 
wailable with 


is still 


ocke | Drakes. 


And whether yi bury or 


ease, Cherokee is protec ted 


four-wheel anti- 
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Parents Can Be 
Teachers Too 


Oo help her son David prepa 

for the National Cheorraphs 

Bee this year, Carol Soliman 
turned to the computer on thei 
family farm in Nezperce., Idaho 
Whenever she got a few minutes 
ane Would toe tn facts 
rcated pn datu base of 
Por fo bo sey 

Lt must navt Gone ste fom 

car-old David (bop, a! 
ell) Gian t miss @ single question 
on May 2) af the national finals 
nated hy Alex 


until she had 


Ni orMTAvon 


hecause | 4-5 


frebek (ubove 
Dav won a S25 008 
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scholarship for first place. Carlos Ds 
La Fuente (top, at mght), 12,of Chan 


dler. Arcorni, tagok second nlice ond 


$15,000. Eliot Brenner, 14, of Rich 
mond, Virgina, Won tii place 
and $10,000) Sore frye million stu- 
dents took part in the Bee, spon 
soped by Netional Crengrapmc 
WORLD, Amtrak, and Kudos Snack 
Gathered in the gymnasium of Mary 
Muguire Elementary School in 
Wiount Pleasant, Michipan, [90 chal 
dren and parents participated in 
in evening of hands-on peographs 
instruction in May, Listing inflatable 
globes, laminated maps, and vided 
Cees aT Lie 


laped news 


| eee ee eS, 


Kurdish refogec crisis 
they discussed the effect of 
cistunt events on tie resi 
ot the word 

At the end of the ewe 
nife cach Tamuy lett carry- 
Inf o map aod 6 coniract, 
Hino Dy the stuckent and 
parent, pledzing to View 
incl disci the t 
together once a week for i 
he 
project is being sponsored 
by the MOcHipun Crescy- 
graphic Alliance snd the 
Whichigart Loopy fon 
the Humanitics. 


ye a 


period of ten weeks 


Fourth- and fifth-eracde 
students at Monte Vista 
Elementary Solio! im 
Sant Ana, Califomia, helped their 
rents test a Spanish supplement 
tothe WGS Kids Network last Feb- 
ruery. As the students eagerly 

in Toth Spein- 
mh and Enola —parents pmngerly 
tapped out commands on comput- 
ers. Por many it was their first 
HT Bt a Revoir, 

The program, which t& funded Dp 
the Telecommutications Education 
frost of California. aime to make 
sence more pecessible to the grow- 
ing number of Hispanic children in 
the state. Satone parent: “It 
takes me happy to wee the wonder- 
ful opportumty my child has to hewn 
about computers 
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buttons and whatever else the cain think nk of, 
That's because in Karen Eoonomoneulos 
kindergarten, using different atrategpes for 
pre iblem- sving (3 ourt ot her “Show and 
Tell Math Gonderence™ 

The conferences began one cay when 
four of Karen brenty-one snc jetgartners 4 
Faverweather Street School in € “am brads 
Massachusetts were absent. She challenged 
the children to find ways to determine that 
day's actual satieidanes4 How many children 
were there’ How many were missing? How 
chr yous bind mut; 

t wasn tan casy problem. Aer epi 
track fs COUT, TePMeseniting it, and using 
the concept of one-to-one care aPOncence 
are challenging taske for tree-yeur-olds 

Cine child mace a tower of 21 bincks, 
removed four and counted those remaining 
Another pave each child a button, then 
collected and counted them 

“(Children listened to each other, chal- 
lenge cach other, and grew mare anc more 
cinfident as they saw their own solutions 
backed up by many different strategies for 
aITiVving at the same answer, said Karen 

"The conference 15:2: tool for finciing oat her 
young children think, and helps me peas 
subseauent work to the appropriate e level? 

‘These ongoing conferences also shew the 
kind of tnnewative thinking that makes State 
Fam proud to honor Karen Eeonemopoules 
with the Sat Arigobor Award. We Pe 
also d lelignted to contribute $5000 to 
Fayerwe i her Sirert School in: her fame 

Karen Econdmopoulos. A pood 
neehbar you can rea iy count on 





fe sli i PDS OE ae Pe oe ea 
thee is Seweypss. [ieee 


Neighbor Award 


7 T rt a y i. ti t 
be (Loo Sober Aeard wnt Geeeoped on cceiptroteot with the Stor [ 


ocd td 





Treacher: af Plidhematcs (AM Fel 

















Vandals Ruin Maya Art 
in a Guatemala Cave 


anclals in Cruatermula have 
tamaged 23 of the 9 Known 
drawings in aj Tunich, the 
enilv cave vet found that contains 
a large body of Maya. insonptions 
und artwork, Among the defaced 
drawings is a figure called the ball- 
player (right), which appeared 
on the cover of the Angie 198] 
NaAnNAL GEOGRAPHIC With an arti- 
cle reporting the cave's discover, 

Amerncin archaé- , 
ologiat James E, a 
Brady 
One Ws Pah eat 1 ot 
the site and hos con 
tinued to study the 
cave with Geo 
grap ii suppart, 
gnnounced the van- 
dali in the Soci 
LE ys Che MTC 
putt, Menearcit ce 
Exploration. In 
SOs MD Was 
smcared across drawings: 
were scruiched or siruck with a 
hard object. Some were wiped com 
pletely off the wall, Brady re ported 
ne figs Of Iooting in the AtteckK 
Came has Diow tightened S20 
nty at Nay Tunich 

Archacologuis who Work for 

years at asite form a bond with it 
that mp intense and personal,” says 
Brady, “For me the job of checking 
the ise rowing by draw- 
Ing, was tke conducting an inquest 
far a murdered mend. 
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Trailing a Precocious 
Arctic Wolf Pup 

hev called tum Superpup 

|... David Mech, a L!. 4S. Fish 

ond Wildlife Service biologist 
who has been studying wolves an 
Ellesmere Island in the Arctic since 
[O86 (Gpogrearaic. May i987), mar 
veled atthe newborn wolf he and a 
colleague found on m 1S) yesat 

“He was runty, he'd j have to take 

fen steps [oO eve PY act step, ark 
tundra hummocks were like hills t 
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National Geographic, 


hy i; 


— OF a 
keplap.” 

lech has been studying 
the pack sine: his first top to-Elles 
mete. Lat pearit included only 
three acdults—Monmi. the major 
breeding female in past years; Whil 
ery, Superpup’s mother, Tirst seen 
Mech in 187 and now in her first 
VeRr at a breeder, and Left Shoul- 
der, the alpha male since [4S8. 

Wolves wally bear htters of fous 
ti six, but Superpup was the lone 


Mach doesn't know if 
he Wis 2 singleton Or if seems cies 
ut birth. But he 6 convinced of 
Superpup’s preepcity, The pup 
moved from aden to a renders 
wie atscven weeks, b week enrlet 
than normal, ane took tips of more 
than eight miles with the pace, 
avon and o half miles more than 
nuts Mech had observed before 
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Modern Arthritis Form 
Found in Neandertals 


centists have found evidence of 
a mckbern type of arthintis in 
the bones of Neatdertuls 
pave brved 40,000 to 
$4,000) Years apo 2 Oldest devcu- 
mentation of calcium pyrophas- 
phate deposition ditease (CPPD) 
bm Hrunradiris 

A study of the retains of three 
Neandertals (GeocRaAFHIC, Orc 
LOSS) from La Cc 
in France and six from Shomdar ir 
Lray turned up sens of CPPD in the 
bones of ome akeleton at cach site 
CPPD ts charactermed by deposits 
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taupe ie qu Samnts 


of certain calajum crystals tn 


the joints 

Bruce Rothschild of the Anbritis 
Center of Northenst (hie studied 
the remains with Prerte Thillaud of 
the Musée de FC Homme in Paris. 
They found that the (PPD in the 
incient hones cs Sa nilar to Oo péneti- 
cally caused modern variety. Ef the 
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Only the rarest diarmond survives 
the hazardous journey from the depths 
of the earth to the earths surface. 

About 250 tons of ore must be 
mined to produce a one-carat polished 
diamond of gem quality. 

Anything this rare is also deemed of 
incomparable worth. 

Which is one reason a diamond 
remains among the most costly af 
precious gems. 

Yet isnt it worth it for the woman 

A diamond is forever. 
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Our customers are the peopiec 
WE Care AbOUL Mmcdsi 

So it's very gratifying to learn 
that after thousancls « 
driving, 95% of our newest cus- 
tomers would recommend a 
Chevrolet, Pontiac, Oldsmol 
Buick cor GMC Track to 
a ree ned. 
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QUALITY PAYS 
We've leamed over the years 


that the more quality we deliver 
fo-our Customers, the mort satis- 
hed they become. 

That s home Our DV tne 
results of our manond customer 
satisfaction study 


In the past six years. as we 
introduced more and mare new 
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Today, 95% of our new owners 
would recommend a GM car 
or truck to a friend. 


Thats more than 80% of our 
cars and 50% of our trucks. Na 
wonder our custamer 
ratings are now the highest 
in aur history 
Arid this year, we ll bring out 
Crier now TE "aes than Ford 
Chrysler and Tovoia combined 
That's not just new looks 
Thats new substance 
Quality trom the inside out 
In-erngines. [oinsmissions 
ectrical systems. Braking sys- 
| controls 
And we dort ever plan to 
stop, because the heart of quality 





E 





f i 
emission 


satistac tion 


routing balanced shairs, ele 
tronic engine contro and 
sequential-port fuel injection 

Result aritiake 
bulls better six-cylinder engines 
than the 38040 V-6 offered in mari 
popular Pontiac. Oldsmobile 
aril Pec Tra els 


The 49 


7. F . 
fe Sco 





liter ¥-8 engine in 
Cadillac is unsurpassed in cus- 
tomer Ssatisiaction compared 
WITH any ELPOpean oF domestic 


UxUrY nameplate 
CLEAN ER AIR 


loday, Irs not food enough t 


Ls 
1. 
Leal ari 
boc 
ho 
LiL ¥l 


ial American i 4YTTE he mS 1s thieves 
ee | A : Pe aaa Ht pom _—F= | 1 
| fat lt Gla = TV CL [ ' th ibe ily Ei t ru] 
7 | 1 a tal h 
991 GM models to prox du ec tie Boo STE eC 
J 
ATE STOUT Of @ITSS0T5 rie Leey CAChL 


nme pe Onn e enmpines 


cinta 


EWERYONI 








= 
A ee 
. 


4 
| 7 
ES 
eri 


Mission, something's wt LCT Crete 
With GM’ Lach Cures We destgnand test iy 
ors. there's litte ta think Rien stan lor ining wea 
ut Millions of cir buenivte Ch jade-resistin 
dl them to he of hett Pau Ae L result te | jo 
ind more trouble-free than nh Cat 3 FE Tew has; 
ri iOS are MATT WTimarts wei Live | rakes dar if re’rs () 
1S Pi vaca Anc Ao: la Po Cnr ct, Mss iT] f Ai mda HM 
' 
el CoS state-ol-the-a4t ae 
onically controlled trans- And Gh oters more 
ions have prowen to be fue trucks wath ane- brakes a 
mooth after 100,000 miles standard equipment than an 
ling taxi-fleet testing as other manutacturer in the world 
Mbabatt ahtihey lala ALL PICKUPS 
a Ore Wieaes REAR ANTI-LOCK BRAKES 
tora cozen cditlerent cu . 
Imasphenc Condinons | ocay GM iiers an Ariti 
Th Gu ~ Sit) with shilts Le A raleing & y SET) Un all 2 a 
Lmexgmum ethiciency and pickups 


ini 


Te} eee a) 


AT colt 0 VASES GET LEER 





Lit 
and depencdab VILL Te 


1 
Must also be clean 


Tal 


. rat ee 
Ss OCSeris 


LL) POEL CSS: LT 


waldeoand 2 that aM! 


Lavi is ETOUES SHO SLT Slt 


al 


on, BP 


I frclT Tb 


(Me acti 


+4 Wer! 


SRL OL 


i 
Peli ed Phd 


Toe Han 
Sst Tena iLty — 


peaks or thiough nea 


TOLLE Ty all t 


GM system m 


when unloac 
: T 
isanother reason wiry no 


A etn! 
lf WD SEA 


> i 
Pe 


ATMs 
I iY | oe 
Clitie 


a ne, 
FET 


mi he 


DOUATIY OS THE ROAD 





et Pe oe | 


a el = 
: 1 
ae eb bs 


Stop yo 


; 
this p 


bee 
of COnMh—tven 


lire] 


. . — = = A = 
Sot HL Ld ‘ 
: } 


Tack 


Cy tests fave 
" STAT ne | 
WOLL TLIIT 


atented 
s the brak 
Laster and 


| 
. "] al ky _— 
pickup fron 


Chevrolet 


Wie 


S more proplem-iree than full 


Size pica from GMC Thsck 


CHAN J MOAD 


:— 





ire pro pay 
ees WOUr cat oa ki 
sneer than you did in afte 
That makes long-term relia- 
bility and depe ndabhiliry more 
Important to you than evel 
According to thowsar 
no US. carmaker fas 
built more i ible cars 
the past tive years than GM 
adclition “he cars and 
trucks built by Ger 


ing ti 


." a 
j iF Ls! 





1s ot 
COELS 


bites ge 
Kab oe ob. 


et oe a 
Me tod 





wTal af tors 

iept more of their original 
than cars and 
mucks made by any other 5 


ria Kiet 


y hy | 


i " a8 i ie 1 
ff ee Le Wh ee THe 


ther <a new 


OMIMIMentt to quality cry 
thing we do at GM. It's a genuine 





STR ERB bate 
teamwork 
compan 


desien , 


aches 


tat pen 





ae | 1 r ti a 1 

see ior voursell at a Chevrolet 
Wihemcmintts Tericl 
csmoanie. KUICK 


Truck deale 





a | 
ia ' 
| Bl ET 1a i { 
t 
ia 
Pil Sef | Pc | I =| 
| I 1 | 
= info H pikes Li i 
| | 
ha val! i 4 r 
= ATK 3 ik | 
i IvaiLani iP TT IT 
. nT ] = tat 
in I ] i I Pik] F, 
i . 
iiti i | ! Te re tr rad at a wll 
b i, i 
' { z 
I ul / gui 





PUTTING QUALITY 


ON THE ROAD 
(demoabile 
GMC Trock 


Pontiac 


Buick (_adillac 








French and [ragi Neandertal aaa) 
lations are penetically similar, 
they may have been related, Roth 
echild savs 

Peoole with CPPD in the wrist 
have trouble wamg theo hands and 
Tip pang | Hyects, which raises the 
qucsition of how Neandertals with 
CPPD coped, “Did others in thet 
moun show compassion and care 
for them?” Rothschild wonders 


Forest's Living History 
Imperiled by Logging 


{he alerce tree of southern 
Chile, among the world’s 
longest lived plant species, 
may become extinct if loggers oom- 
tinue to explort loopholes in Chilean 
law destined to protect It. Laving 
alerces nearly 2.000 years old have 
been found, and ome stump has 
been dated at 3,600 years. The 
longest lived plant species Known 
the bristhecone pine (CECA PAIL 
March 1958), survives for more than 
4 KM) years 

The alerce grows to & height of 
200 feet and 16 feet in diamoter. [! 
has been on a list of imperiled epe- 
cies compiled under the Convention 
on International Trade in Endan- 
gered Species smce 1975, and Chil- 
ean law forbids logging of living 
alcrees, But loggers may cut fallen 
or burned alerocs, Because the trees 
are found in remote forests in the 
coastal ranges and Andes, the log 
ging ban on living trees is easily 





evaded and enforcement & spotty, 
cave Antonio Lara of CODBRFF, a 
Chilean environmental group. The 
red alerce wood m highly prised by 
the wood-products industry. “It's 
the best quality wood in Chile, 
reports Lara 

Rick-Klem of Redway, talifor- 
nia, formed Ament Forest Interna 
Hensal to raise money to Duy private 
aleroe tal ani preserve them 
“ICS§ important to save these rem 
Klein 
says. “ They're as spectacular as 
L). 5, redwood forests.” 


nants clo great Coos vate, 








Hudson's Bay Company 
Ending its Fur Sales 


ven the view president und. sec- 
retary of the Hudson's Bay 
Company aclmuits it 8 “the 

* The com- 

pany (GObooRAPHIC, August [98 is 

foie out of the fur Susie, 

The Hudson's Bay Company— 
Canada's oldest corporation and 
one of its largest retalers—began as 
a fur-trading enlerpree under a 
charter granted by England's King 
Charles Win l670. Establishing out- 
posts in the Canadian wilderness so 
It could trade with trappers there 
the company opened up mich of 
Canada to setticment, It has already 
closed all 16 fur duction houses 
in Toronto, London, and sew 
York: now all of the firm's 40) 
department stones will be fur free 

Roloh Hotand, the firm's vice 
resident ond secretary, says retin! 





Cmbove cond of an crm 


ir siles declined by 30 percent 
over the past three years and 
accounted for anly one-half of one 
in the company’s 
Aagship Bay cham. Crettiing out of 
the fur business was “based on busi 
ness economics; Hubund says. 
“Retail for isn't profitable.’ 

Consda’s ant-fir activists hal 
the decision, Says Ainslie Willack 
of the Anum) Alliance of Canada 
n Toronto, “People are beginning 
to equate furs with animal crocity 
and they are saying they don 
win at.” 


rT 


Por hi Of TeVenMwe 


L 


National Geographic, September 109] 





WE'VE GONE TO THE ENDS OF THE EARTH 
TO HELP YOU SURVIVE A TRIP TO THE MARKET. 


Goodyear Wrangler radials area 
touch, steci-belted tamily of durable 
radials that really get around, © 
hienwary. And off 

And trom the Baja to Bengal, i spenel a 
Wrangler performance has proven | | 
to fea winner. 

In fact, In NgoOroeus Comparisons 


apainst other makes of tres, Goodvear Wrangler 





radials have been 
chosen as orginal 
equipment by top 
muanutacturers like 
Ford, Range Rover, 
le ep and (chevrolet 
And true to its 
family hentape, you Wrorwler ndials ae the choice of 
wrtll tind ‘rer req Cal ii . 
Wrangler HT to be a tough, steel-belred, all 
vA ake r radial that will ge vou sure handling 


excellent treadwear and a smooth, uict 
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nde on the highway 
Hut no matter where youl fe gore, 
: | going 
on highway, of highway orf merely 
. a i Mas awa ott to work 
TREAD LIGHTLY' 1 
1 ul Fo Lar) FSH aT you can rest 
assured that Goodvear Wrangler radials 
Will mot only take you there, they wall 
ai60 bone vou back, 


THE BEST TIRES IN THE WORLD HAVE OODYEA FAR W RIT TEN ALL OVER THEM. 
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Kea saclety 

fond Dae atid Alin Baie 
hinhand-and-wite roolorists from 
the Linnversity of Nichroska Staite 
i 0 iccl hy the 
Mational Geographic Sacetv—have 
been studving Kens in Arthurs Pus 
National Park on New #cularnad'1 
South [sland, When the 
bonds were released last veal 
acult male poimed the group Ohi 
mond and Bond were watching. 

Peaminuint adult kews wil 
Oualy atteck lower ranking adults 
POragin? i their Lt icwnts Hiit 
they cenerally leave puveniles 
plone, After sever! tence battles 
we newoonier began to act like 

vong bird. He fluffed tis 
and bowed his head on yovenile 
fashion ond soon wis allowed by 
the others ti tC “their 
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Diamonchsavs the (reed bird's 
nctions hold an important lesson. | 
shows wildlife managers th 
Frese 
lor as well os physical well-being 
when they rea aerni Tea | 
inte the wild. she says 
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Too Tired to Work? Try a Hint of Mint 


w nitf of peppermint makes you alert. Sniff lily of the valley 
rc heis A rit both fragrances, tt scems, can help you work better, 
These new findings on the sense of smell (CreoGaarnic, Septem- 
Qeb) were made by William SN. Dember and Joc] §. Warn of the Uni 
versity | i Cincinnot ood Raja bbecuhiviserpenn of Cathalec Lin ersity 
‘arlicr fragratce researcher: Claimed that the arama of pe pee net 
snail Lo INVIEOTHLe peopic De mber and Wann wondered if it also would 
help them perfonn better, Volunteers were asked to note Vanations im pat- 
tems on video screens. Those recenvinig a piped-in peppermint scent did 
the ob better than those who did not, Laly of the valley also elicited supe- 
rior perfonmance. [tb wasn't just povechologcal, Parasuriman later found 
that peppermint scent really does stimulate the brain's electncal activity 
ember cnvishine scent: being wed te counter drowsiness in the work- 
Biot beware: that emplovers should not isiall raerance punips 
ni; some may he 
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ciipre: Wheat, which seemed 
unftikely te grow this far south on the 
desert beat, hiss ficarshed 

These aquifers in Feypt and 
throughout the Ser: are an suncd- 
civered hans formed when water 
Nowed through the a The basins 
were filled im some time in the pas 
SU) O00) weirs. sas Farouk El-Aar. 
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Making a Desert Bloom 
With Underground Water 
ter tas Pe 
wid wheat and carn to 
grow—in the southern por 
tion of Egypt's Western De 

where satellite images and photo 
praphs taken by American shuttle 
RStroncnuts revealed the possidality 


run to tow — 
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that unbereround reserveurs cried ter for Remote Poet TESTE ie |-Hory 
beneath the tand (GERI APHE authear of the 1982 article, oelieves 
February 1Ys2 the Egyptian reservoirs ulome ccnila 


Workers hive tog t dozen devel sapoly 200) (0) sores with water for 


opmental wells in southwest Eeypt 2) vears, opening wp new lanes fos 
fo test for water potential ond flow fod production 
levels. Meanwhile agronomrmts have 
established a5 00Ml-acre fann—i HEGRE SEs flan CORE APREA wean te 
] wihmitted ia Batia Yeats, SATTINAL 
shack dea will double in suze i SC Cina ri magering’, Lox 357. Washi 
mal cre i Can he Tow if the FRE hegioe, Le. t 7EISA. ancl should medurle the 


Terlnai ted sandy soul, Cine pleasant ecnder’’ address and telephone sunbe 


eraphic, September [Fer 





WILDLIFE AS CANON SEES IT 


LECHWE RANGE Red lechwe leap gracefully across an African flociplain, Long narrow 
= : hooves enable this aquatic antelope to travel swiftly through its 
marshy habitat. Due to hunting or habitat loss, the three distinct sub 
species of lechwe—red, black and Katue—have all declmed markedly 
in recent decades. Many herds that once numbered in the thousands 


have dropped to only hundreds; some have disappeared altogether. 





, ‘To save endangered species, it is ¢ssen- 
Lechwe al 
Gemus: Kobi tial to protect ther habitats anc under- rt 
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Surviving mumber 


Approx. 10,000) ‘ a ne 
indudes 3 subspaces! awareness and understanding of the fh 

; “Li beshachad i : : rae COLOR LASER COPIER 
Pater Johnson lechwe and our entire wildlife heritage. or 


within the earth's ecosystems. Color im- 
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[ N Cast YOU were wondenne, this 


is the Honda Gold Wing motorcycle. 
Technically speaking, what youd call 
a lux ry touring bike. Qurengineers 
designed itespecially toradventurous 
motorcycling enthusiasts who like to 
Cover prea distances at a time. 


Yet, some of the longest trips tt 
— 


ever makes are from oul shipping af 


docks at the Honda motorcycle 
plant in Marysville, Ohio. 
You see, thats the only 
place in the world where we 
make them. And have for ten 
years. In fact, Honda was among 
the first Japanese < 
companies ta ever Je — 
manutacture ~ 
Moore yt les 
in Ameria. 


That early 


SLCCCSS helped pave the way bor our 
LUIOMTIOIVe, awwer equipment anc 


engine | Warts throughout the 








(rited States. A tert] 


capital umvestment from 
Honda al more 
than $1.7 billion to 

date, 
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Today, the Marysville taacrility is no matter how small, measures up to 


one of the most technically advanced Honda standards. And thats no easy 
and efficient lactories of its kind. task by anyones stanclards, 

Which might explain why Honda From our appearance inspections | 
sells more motorcyclesthan any _ that check the things you can see, to | 
other company in America. dynamometer tests that check the 


P | a | 3 Pr = i 
Not to mention the world. things Vou Cart, nothing 6 ever 





















As w ith any Hon 1 - + —— overlooked. Nothing. 
rT | \ F i a ‘ - 


product, Gur esc wEtes li's then, and enks 


make sure each piece , Se rs then, that a Honda 
and part, 4! : Gald Wing tounng | 
bike is stamped for 
approval ancl ready icy 
be shipped. Some to those as | 
® close as Canada, and others as | 
A lar away as New Zealand. 
. Al who turn to America 
lor some ol the world’s 
| best-built motoreveles. 

P Wonders will never cease. 
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Elephants 
Douglas MH. Chadwick's pamful overview. (May 
1991). combined with an excellent photo essay, 
confirmed heartbreaking truths about these wan- 
drows vanishing creatures. If this article does not 
move people to take action before it’s tod late, | 
don’t know what will. 
Pareicia STowsReipoF-OouGH 
Abilene, Texat 


If culling js necessary, itshould be done by profes- 
etonals in a professional manner. No coonomic 
considerations can justify the so-called sport of 
hunting elephants. | suggest a better demonstra- 
tion of concern would be for prospective hunters to 
contnbute the price of their safan to the World 
Wildlife Fund, 
PAUL Mo Gan 
Gremerhaven, Germany 


Almest all the quoted experts, conservationists, 
and spokespersons for African elephants-were of 
European or American ancestry. They should be 
involved, but there are many Afncans working for 
elephants under far bess luxurious conditions than 
thase of the quoted Westerners. Afncans pouch 
elephants. but it ts also Africans who make the 
most sacrifices for them, In ome central African 
national park, 1 saw a stone honoring more than 25 
rangers who had dicd defending the park, its ele- 
phants, and other wildlife. 
JoHN G. SIDLE 
U8. Fish and Wildlife Service 
Grand island, Nebraska 


As a third-generatim, former professional hunter 
ftom East Africa, Loan truly state that although the 
elephant is the most visible and impressive of the 
endangered species, many more animals are disap- 
pearing Faster and may not have time to make it 
enta the endangered fist. They will go straight to 
the extinct list. | suggest to Western governments 
that all development and military an! to an under- 
developed nation have a 5 percent provision to go 
toward witdlife-habitat preservation, 
KR. PaALMER-WILSON 
Exven, Giermany 


All animals have as much nght to mbhabit the 
planct as we do, 

STEVE GrAnmO 

Everen, Waster 


Iwas shocked to learn that the Kenya Wildlife Ser- 
vice has a policy of shoot to kill regarding sus- 
pected poachers. | agree that poaching should be 
stapped bul not with such a “frontier justice” 
approach. It's as if the value of o human life his 
fallen below that of an clephant's. 
Parwick CARPENTER 
Sy, Piao, Minnesota 
Chicago 
Richard Conniff’s description of Chicago neigh- 
borhoods demonstrates that our innet cities have 
the potential to offera humane and diversified life- 
style and avoid decline. Itis a message of hope for 
all architects, urban planners, and design profes- 
sionals who strive to make cities a pood enviren- 
ment to Hive in. 
GHonGe PF. Meras, ATA: 
Marietta, Creergia 


In your article o Vietnamese person living in Chi- 

cago said, “We are Midwestermmers,” This comes 

close to my dream for this country, the day we all 
will say “Lam an American.” 

RIcHARD BuTrscy 

Piqua, Ohta 


Chicago has so many worthwhile attractions anid 
things to do that a listing would be endless. Why 
was the subject of fashion-show bars thrown in? 
These bars are a disgrace to their communities, 
Trying to dose down such cstablishments is an 
alternate career for many concemed clizens. 
The photograph condones the behavior as light- 
hearted, lunchtime entertamment. 
Dante. D. and Downa L.Jupay 
Melrase Park, Hlinais 


You state that 41 -percent of the population is Afri- 
can Amerncan and 16 percent ts Latin Amencan. 
yet three-quarters of the photographs feature peo- 
pic of European extraction. Only one shows Latin 
Americans. Five pictures show Afmean Amen- 
cans, including ashoeshine boy, a street musician, 
a doorman, and men eating hot dogs, What we 
need isa better mirror to see ourselves. 
Pere Lem 
Chirago, [limes 
As a public school teacher, | resent the remarks 
mode about public schools, Of course private 
schools can claim remarkable results. After all, 
where docs principal Poul Admms send students 
whe don'l want to handle three hours of home- 
work’? To the public schools, Give public schoo 
teachers the same powers and be assured of com- 
parable, if not better, results. 
WILLIAM JeeserH MiLLen 
Los Anpeles, Califarnia 


Bhutan 
Has half the population of Bhutan recently lett 
the country? My children’s National Geographic 


National Geographic, September 199] 


JOHN STOBART 





A TIME-LIMITED PRESENTATION 
special commemcrative fine art print celebrating the 150th anniversary of the launching of the 
| BCHARLES W MORGAN, Amenca's last surviving wooden bark. This joint project will benefit both 
the Mystic Seaport Museum, the nation’s oldest maritime museum, dedicated to the preservation of America’s 
sentaring past, and [he Stobart Foundation, ostablished by the artist in 19RR to award student scholarships 
encourading a return to the practice of painting directhy frorn nature 





E njoying preeminence in hie feld over the past twentydive years, John Stobart 
pgarly on captured the enthusiasm of collectors. Today his meonlight editions 
usually offered at $600 to $800) reqularly sell out at issue. The artist's successful 
theme has been to recreate Americas whartsice scent mn the days of sail, a subject 
seldom, Hf ewer, atternpted by artists of that time Prints of his earlier subjects already 
have become Valuable oolectars pieces 





he ection size af this Tirie-Limited issue will be determined by theonumber of prints ordered between 

Aw@uét let and Gctober Slst, 1991, Guaranteed delivery by December 10. The image size is bth" 
~ 28° on an overall paper size of 234" x S32" Offered at $300 per copy, all prints will be numbered and 
personally hand signed by the artist. Twopart payment plan available. For-any further details write the 
acldress below of call 1800-966 6150) 





Make check payable to: [Plein — _ oopry/ies ($300) per copy) | 

Phe |. 1 Edition, Inc. ” af MYSTIC SEAPORT 

FO. Box 1047, Marblehead, MA 01945 | tek | 

Your complete satisfaction is quaranteed. bi knee | 

Order now and you will receive this | ge : | 

138-page book, the Hlustrated definitive aaa ai 

history of the CHARLES W. MORGAN. | Shippliy and handling (ane or mone printes: ‘ 1.00 | 
| Mass. Residents add 5% Sales Tax | 
| Total My check is enchreed for s 

ya | Plaawe charge to iy creditcard 7) VISA PLicdiert rel | 

| Cieie Catal atees —_— = fi sgemamincs, (bmi: | 
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Preture Atay of Our World (1990) indicates a.coun- 

try of 1,534,000. The May article lists “approx. 
mately 700, (0M.™ 

Jon. A. BOrrestnt 

Hallinan, Massachusetts 


The government of Bhutan has revised ity figures, 
ded we published the current estimate. 


Asa former exchange student from Bhutan, | was 
disappointed in your coverage. The heavily popo- 
lated south—home to culturally, politically, and 
economicaliy oppressed people of ethnic Nepa- 
lese., Lepcha. and Indian tribal origins —was com- 
pletely ignored, This assists the regime in hiding 
the population figure of minorities and lends credi- 
bility to the regime's statement regarding recent 
egal immigrants from Nepal. Rather, thousands 
of Nepalese Bhutanese have emigrated to Nepal. 
The news of violence in Bhutan makes me wonder 
whether my country is reverting to the civil war 
conditions of the 19th and carly 20th centuries, 
HARI SHARMA 
Prosser, Washington 


Ancient [rag 
Your article on the “Crucible of Civilization” just 
hinted ot the debt our Western culture owes to the 
Tigris-Euphrates region. We would be tremen- 
dously poorer if Islamic scholars had not absorbed 
knowledge from the many civilizations they 
encountered as they seized control of much of 
the Mediterranean basin. After the meat Alexan- 
drian library was burned in aco. 641, the focus 
of intellectual activity (including mathematics) 
shifted to Baghdad, a center of scholarship, while 
Furope slept, 
NogMAN WENGERT 
Fort Collins, Colorada 
Pristesisnk William F Rathj je’s article on landfills 
was enlightening and interesting for the many 
myths it dispelled, Hut one statement requires 
clartication. | am familiar with the subsurface at 
Kennedy and Newark airports; neither is con- 
structed on landfill of the type descnbed_ although 
localized pockets of domestic refuse may be found. 
Both were developed by filling over marine tidal 
marshes with clean natural sand in a controlled 
manner. The distinction is not trivial, as refuse fills 
continue to produce methane and other gases long 
after filling is completed, Paving over refuse fills 
requires designing & venting system so that meth- 
ané does not-accumulate in potentially explosive 
concentrations, The cost is significant; thus mast 
refuse landfills are wed for faclibes with porous 
surfaces such as parks and golf courses. 
Jos S. HORVATH 
Cri Engineering Department 
Manian College 
Riverdale, New York 





The article emphasizes recycling to salve the prob- 
lem, but this is costly and wasteful of energy, The 
answer licsin reuse. We have urged standard size 
and shaped elass containers for all beverages. 
These bottles wouldcarry a deposit to cover collec 
tion and rewashing. They could be used inter- 
changeably by milk, frit juice, beer, liquor, or 
soda bottlers. Also itis more ¢fficient to incinerate 
pauper, plastics, and orgamics—thereby creating 
¢leciric power or steam encrgy—than it 0 to recy- 
ele them. The residual ash can be used in making 
building blocks and soil-studge stabilizers, 
Pour T. Gipcey 
Gidley Laboratories 
Fairhaven, Massachusetss 
My hats off to “pearl divers” such as the Garba- 
rinos. [have been pearl diving myself for years.and 
have found thousands of dollars’ worth of immiecai- 
ately reusable, mosily clean, recyclable material, 
needing littl ifany work. [have kept much for my 
own use and sold the rest at Mea markets. 
Watt GEBHAMI 
Wibringion, Delaware 


Since moving to Germany, | have fallen into the 
rhythm of routine recycling and careful economy 
and find the effort Causes NO More iINnconvemtence 
than wasteful habits 1 thoughtlessly practiced 
while living in the U. 3. This densely populated 
region nist keep trash levels low to avoid being 
buried in refuse; recycling has been done for years. 
Consumers can buy almost all beverages in refill- 
able bottles, Most househoids buy beverages and 
return empties by the case. Also households are 
alerted to when collectors will pick up dangerous 
hiwischold wastes such as solvents, ail, old batter- 
ies, and medications. These are sealed in drums to 
avoid groundwater contartiination. A new regulla- 
tion allows consumers to leave excess packaging at 
the store after purchase for return to the manufac- 
turer. Eventually all Western nations must adopt 


similar recycling practices, 
BP JENSIFER GANTERT 


GCrafenkousen, Cnerrriay 
l have been recycling howsing materials for 22 
years, We've saved tons of money and tons of old 
building materials that are now serving as struc- 
ture, sound barrier, and tmsulation rather than 
clogging landfills. A friend and | are starting ancw 
project on a nearby farm, using old nylon carpet, 
fuzzy side down, as mulch mat and growing vegeta- 
bles through pre-cut holes. The roots breathe, but 
the carpet prevents weeds and washoul and cuts 
down on the need to cultrwate. es ee 


Boulder, Coforeda 
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Leners arin? be cddressed in wins National 
Geographic Maverine, Box 37488, Washington, DOC. 
2003, and should inchode sender's address and 
telephone mumnfer. Not all fetters can be need. Those 
theatre will often be edited and excerpted. 


National Geographic, Seplember 100] 


The age-old question. 


Most of the people who use Tabasco’ brand 
pepper sauce prefer to think that the bottle is 
half-full. That there’s still plenty of Tabasco’ pepper 
sauce to drop into ground beef and make a batch 
of burgers that would bring the toughest crowd to 
its feet. Still enough to splash a teaspoon or two 

intoa = - ot homemade spaghetti for Monday 





night football. And eee for baked potatoes, cold 
roast beef, scrambled eggs, and a hot dog or two. 
But whether the bottle of Avery Island’s magical 
pepper sauce 1s half-full or half-empty isn t really of 
consequence to the real Tabasco’ sauce aficionado. 
Because a true Tabasco’ sauce user knows there’s 
plenty more where that came from. 


The lvely taste of Tabasco* sauce. 
Don’t keep tt bottled up. 
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It's really quite easy. Just look for PCs know you ne getting the very best in technobopy 


that Fave 2 eeruine Intel microprocessor inaicle. So look forthe Intel Insicke symbol on 
Bither the Intelas6,” IntelA86" SX, Inte" or acis for leacting PCs. Ii show you've got an eye tor 
Intelis6 ” SC ccroprocesscr spotting the best. 


Intel is the word's leacier in micropro 





cessor design and development. In fact, Intel a 

introchuced the very first cucroprocessor. So wath | Ntel 2 
Intel insacie, vou KNOW YOU Ve BOD LIN Lester! s 
compatibilin-and unparalleted quality. And you'll The Computer Inside 


Intel), (nel4ah anid the tate! Inseiic jage are Godemacss. of [abel Gomponion. All fights aesereed, 21991 latel Coqonnon 
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To confirm the benefits of nuclear ener ay, 
We gol an — opinion. 
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Nuclear energy means cleaner air. 
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HOLD YOUR WORLD TOGETHER WITH 
THE POWER OF MOBILE COMMUNICATION. 
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You're passing a tank 
hazard signs on the 

to you that you have n« 
really is, which gets 
the guy haulinc 


Let's face it, it's an 
unsettling question 
Especially when 


VOUTO Avene 







“alongside it at 55 
miles per hour. 
Fortunately, though, the answer is 
| 4 < | i ie | = = r " 
a good deal more reassuring. Because 
the drivers who transport our chemicals 


know precisely what they're hauling. 


a, 


Which is why the member companies 
of The Chemical Manufacturers Association 
dre schooling local firefighters, police and 
ambulance teams in the right ways to re 
spond to accidents involving hazardous 
chemicals 


I's also why we 





lave something 
called CHEMTREC. A twenty-four-hour 
emergency center designed to get ac 
curate advice into the hands of emergency 


truck with one of those 
back and it occurs 
idea how hazardous it 
you wondering whether 
it does either. 


And the 
sid methit o 


V know precisely what to dol 
goes wrong 

Which means, first ancl foremost, that 
they're trained to handle their ngs. In 
good or had weather, on busy or desolate 
vardous mate- 
rials don't suddenly become harmless 
the moment the engines are turned 
off, our people are also trained in the 
proper ways to load and unload them, 


4 1 Ay | F a 
The statistics bear this out. Of the 





hietiwa\ S AK since 








hazardous materials 
shipments moving through the U.S. every 
chy, 99.99%) 
safely. without trcident, Unfortunately. 


ves 0.01% that don't 


half-million or so 


arrive at their destination 


response personnel in the earliest stages 
of an accident, when it counts the most 
And to quickly dispatch anv of 225 emer 
gency response feams to the site of serious 
incidents, Anywhere in the country, 
Day or night, 

We do all this for one simple reason, 





The risks associated with our chem- 
icals don't end when they leave our 
plants. And neither do our efforts to 
make them safer, 


To find out more about what we're doing 
to produce, transport and handle chemicals 
- = | Uh , a rs | = Li 
more sateiv. call tor our lla maine Care 


Brochure at 1-A(W4524-43271 


The Chemical _ 
Manufacturers Association. 
We want you to know. 
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Wildhte Up Close: New 
Cuides for the Watchers 
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Lookin’ good. Keep it 
qj = a 
down by keeping it off. 
Often the best way w keep that blood pressure down is by keeping that 
weight off. And you're doing it. Congratulations. Bet you feel wonderful 


After all, you're in control and the easy part is taking your pills and 
CUiLing Gown Gn Salt. 


So take a bow, you should feel great. You sure jook great. 


Treat Your 

HIGH BLOOD PRESSURE 

Treat yourself right. 

The Molional High Blood Pressure Edocation Program: The Mafionad 


Heart, Lung, aid mod lnatitube; Mathomal entities of Health; Puli 
Health Service; US Oepartment of Health and Human Services 


Take a walk on NordicTrack and discover 
why it’s 8 ways better than a treadmill. 
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British Go Hog-wild to 
Save Their Hedgehogs 
pny litthe creatures with 
cndesring faces that wate 
throgeh British backyards 
common hedpeboss are Wnccd 
monly decident-oronec. [hey dnwn 
im pats atl drainprpes, become 
ensnarled in garden netting. ane, 





worst of all, die an roads at the ceti- 


muted rote of LOO 000 5 yeu 





near national obsession, Lucky sur: 
vivors wind op af St. Tigevwinkles, 
named for a Beatrix Potter charac- 
ter. This patent with a broken jaw 
mends in the wildlife hospital start- 
éd bv Les and Sue Stocker in then 
Avlesitury backward in 19 7R. Each 
Voar the fachhity trenis some & en! 
bitds and animals. mcluding tearh 
7 WE) hed gehogs 

“They are the one wild mammal 
most offen seen in thes country 
That's why people love them,” Les 
explains. But large-scale tarming 15 
driving hedechors —alony with 
foxcs, badgers, and deer—en masse 
from the countrysite into suburbia 
Thus St. Tigevwinkles and kimdned 
Or ninivahions address a growing 
real-life drat affecting all 
ceatures great and-small, 


Tale of Two Gold Mines: 
Protest Versus Patience 


talay th the not-so-Wild West, 

there no romance m eo 

tihng, Chain jumpers and 
Rurh-i0- niches prospectors are cul 
CAVETOUS PITS dnd toxic chemicals 
ire m. In Portal. Arizona. scientists 
and residents challenged a Denver 
fim seeking to drill test bobes fos 
gold near the mouth of Cave Creek 
Canvon (leit, revered a6 an ecologi- 
cal pen, Local Mologists Noe! and 
Helen Sovyder helped lead the oppeo- 
ation. “People were honified-at the 
Hea Of in Open mit Mine In an ance 


saving hedpehogs has become 
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with such diverse fore and fauna,” 
says Helen. Under pressure, the 
company postponed exploration, 
Yel pity dirt fas been struck tn: 
SOmpromibe some EA) mbes neorth- 
weet. In Californias East Mojave 
National Steme Area. a Conacian 
company —to avend a linet by 
environmen tilsts— hus agreed to 
spend 6 fortune lo operate perhiagys 
the chosest thing To a clean gold 
mine. Closed tanks will substitute 
hor Open Ponds to stop wilde from 
drinking cyande-laee! water, and 
the corporation wall create a two 
millicn-cdoltar reclamation fund 


Is Africa’s Windblown 
Loss the Amazon's Gain 
hat do a desert and o ram 
forest have m common" 
Push, sav scientists. Sorte 
belpeye that tons of sal from Admi- 
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cally diverse retpons may be vitally 
linked io one of its poorest. “Ths a 
Smet en The Huehiy intercon 
nected nature of our planet,” says 
meleorcogis! Michae| Giriang of 
the University of Virginia. He and 
bis colleagices culcudate that each 
voor aboot 25 grant storms over the 
northessicm Amaron sock mm 12.h 
million tons-of dust blown in vast 
plumes from Aires. 0 Te clues 
enreaik about a pour! of ferulicine 
phioephote—probably from the 
Sabel—per acte of pain forest 
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COROLLA 


FOR ANYONE WHO 
~ DOESN TOWN A COROLLA. 


Vane Own one, vou Know whit it's like te drne one. Li 
nl, take: note The Caroll: has a standard feature not found in 
any other car in its class —Tiyotes reputation for 

» reliability We wrote the book on it 
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